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DAVID C.¥Y. HIGGS. AMLEE 


HIGGS(@) MOTORS 





BIRMINGHAM 6 ENGLAND 





SLIP RING MOTORS . « 1000 H.P. 





BELFAST - BRISTOL - CARDIFF - DUBLIN - DUNDEE - GLASGOW - HULL - LEEDS - LIVERPOOL - LONDON 
MANCHESTER *» NEWCASTLE - PETERBOROUGH - SHEFFIELD - WOLVERHAMPTON 
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For better results in 
plate roller bending use the 


NEW BESCO PYRAMID PLATE BENDING ROLLERS 


An entirely new range of bending rollers with 
approved pyramid roller formation giving 
accurate and fast work. 


Closest attention to the placing of well-chosen controls 
and the easy manoeuvrability of vital components, ensure 
the high standard of work these machines are capable of 
producing 


Specially planned features for cylinder and taper rolling 
with a fully powered pressure roller and joystick reversing 
drive to feed rollers. Magnetic braking on the gearbox 
input shaft ensures instant stopping 





It is only points like these, plus the robust strength of 
construction and rolling power, which give better results 
in plate roller bending 


Range of useful sizes (Capacity in mild steel) Regd. Design No. 891799 





6 ft. x 3/8 in. 4 ft. x 3/8 in. 
8 ft. x 1/4 in. 6 ft. x 1/4 in. 
10 ft. x 3/16 in. 8 ft. x 3/16 in. 


Excellent terms: monthly account, hire purchase or 
The FJE Machine Hire Plan. 


Edwards House, 359-361, Euston Road, London, N.W.! 
Telephones: EUSton 5000 Telex 24264 Telegrams: Bescotools London NW! 
awa. Lansdowne House, 41, Water Street, Birmingham, 3 
# £ Telephones: CENtral 7606-8 


Telegrams: Bescotools Birmingham 3 
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P The illustration shows 8° Simplex gas filters at the Aberavon Works of the Wales Gas Board. Plenty gas 
filters (4° up to 36” bore), both Simplex and Duplex types, are fitted with “ Pafic” glass fibre inserts, for 
filtration of gases and dry piped air down to | micron. 


LENT di IRON works, NEWBURY, Berks., England 


rps Telephone : Newbury 2363 (5 lines) - Telegrams: PLENTY, NEWBURY, TELEX - Telex: 84110 
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To TECALEMIT LTD. (Sales EN ) Plymouth, Devon 


Please send me full information ou: 
Tecalemit SINGLE-LINE Grease 
systems. 

Tecalemit RADIAL Grease Pump Systems. 


ae 


Fill in this coupon and post 
it today. If you havea 
particular application or 

. trouble-spot in mind, by all 
means enclose a note, a 
sketch or a drawing. You 
wili be under no 

obligation whatsoever. 


Injection 


All Tecalemit Mechanical] Lubrication systems 
for grease and oil. 


I enclose details of a particular lubrication 
problem. 


COMPANY 


ADDRESS 


ro 


/ a 
~ 


im ath Ne 
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TECALEMIT 
MECHANICAL 
LUBRICATION 


os The guardian 
of your 
machines 


Tecalemit Mechanical Greasing Systems guard every bearing. 
Fitted into new designs or existing machinery, they ensure 
correct greasing at the correct intervals, eliminate neglect 
and error, and immensely increase the working life and 
efficiency of your machines. And by cutting out hand greasing, 
they add much to works safety. 

The two main grease systems are suitable for every type of 
installation. 


The SINGLE-LINE SYSTEM 


has a central pump—fully automatic, operator controlled, or 
hand operated—and a single main distributor line, feeding 
each bearing through a separate single-line injector, each of 
which is independently regulated. 


The RADIAL SYSTEM 


is fully automatic, and uses 19 miniature pumps to serve 
individual bearings. Each pump’s output is pre-regulated. 
The unit can be driven from the machine it serves, or supplied 


with its own electric motor. 
Tecalemit Mechanical Lubrication can solve your problems 
and speed your production. 





i 
I 
‘TECALEMIT off 


| The Authority on Lubrication 


TECALEMIT LIMITED (SALES EN), PLYMOUTH, DEVON 


ees 
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STANDARDIZED 
BUT NOT 
STEREOTYPED 


More than “average"’ requirements can be met by L.S.E. centralized 
draw-out control gear. Its design combines standardization with 
flexibility —and of course with efficiency (it has been successfully 


ASTA tested to 35 MVA). 


Three sizes of units can be arranged in many different combinations, 
and assemblies can incorporate supply panels, metering panels, mimic 


diagrams, and other special requirements. 


For economy in space, first cost and maintenance costs, there is 
much to be said for centralized draw-out control gear — especially 


when designed by L.S.E. 





TYPICAL ASSEMBLIES 
(per vertical panel) 
Eight size 30 units and one size 75 unit 
or other equivalent combinations. 
35 h.p. Five size 75 units 
Three size 150 units 


STANDARD SIZES 


Size 30... 12} hip. 


Size 75 
Size 150... 90 h.p. 





Top: A switchboard of draw-out panels, with mains panels 
and mimic diagram. 


Centre: Two sections of draw-out gear, coupled by mains 
and instrument panels, arranged to fit an existing control 
room in a chemical works. 


Bottom: Draw-out gear for a steelworks, incorporating units 
of three standard sizes. 


Fuller details are given in Publication 232, available on 
request to Laurence, Scott & Electromotors Ltd., Publicity 
Department, Manfield House, 376 Strand, London, W.C.2 


LAURENCE, SCOTT & ELECTROMOTORS LTD. 


NORWICH & BRANCHES 
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Specialist Makers of Electric Motors and Control Gear since |883 
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mle) iantstsedacsiaaevaien. 
Bag Filters 


The filter that works at constant 
pressure and air volume 


Constant low resistance — 
reduced power consumption. 


Constant.volume of extraction 








Low maintenance costs— 
no shaking or valve mechanisms 


Long life filter bags— 
alemiaion diols ie) an’, 2-t- lar lile me a-t: 1m 


Continous cleaning of 
entire surface area of filter bags. 


Efficiency—in excess of 
99°. for all particles. 


"em HOLMES E-2eenmED) 


Enter No. 61 on reply card 





















THE ENGINEER 





Dec. 16, 1960 







































2107 4.10 4M oF 7 
764 O9 & oO 1 oa. 6 ¢ 
$03. 06 ga 700, ae 
ae 06 5510 co 6°. 
10 #o9 77. 7 55. 6 

4 646 3 3. Ae 45. 0°’ 
55 09. 6 14. Ob 
306 06 ao 58 0% 
for os Wiriss | 22 3 
4356 Fe 7G 6% 
56 07 66. 10410: 
nd 106 coi Ss 

ra06 aig) 

> 316 6 40 0O-% 
co 6.16 6 4.10) 

’ 6 6 é +0 
11 0 0 7. Ot 
~2 6 ito 08 
A 6 303 Or 
2 S 6 
106 Sg. 
3 0 ¢ 
206 A 
ry oO: 
7 HOW : 
] 6: 

= YOUR oa? 
D 8 4 
ae AIR a 3 
07 43106 
ea FREIGHT (ease 
8 8 
evaeee AGENT Bees 
cee CUTS Meee 
1% 66 
are SHIPPING Meee 
400, 05 

60 07 BRIN AEE re] 

ae ae! an. a ¢ au 


a He knows the right markets, the right routes to reach 
thera # Your shipments get there quickly at lowest possible 
rates a His warehousing and cartage service, available in 
every connecting city, cuts shipping costs # He looks after 
time-consuming details like labelling, clearance, bank 
documents, export declaration, letters of credit mw His single 
charge for all freight services saves accounting 
so little cost! 









costs. So many services... 
Your Air freight agent takes care of 
everything for the lowest nominal fee. 
See him today! 


Operating Freight Services from 
LONDON * BIRMINGHAM ~ MANCHESTER 
GLASGOW * DUBLIN 
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Engineers 


prefer 
SIMPLIFIX 
the foolproof 


coupling 


Simplifix—the sure and simple 
compression coupling for copper pipe. 
Perfect joints with almost all kinds of 
tubing, including those with very thin walls. 
No work to do on the pipe. Simply tighten 
the nut—the anti-friction washer prevents pipe 
twisting. Manufactured since 1930, still the best. 
Millions in use. Made in sizes to suit tubing from 
k” to 2” O.D., in a wide range of interchangeable 
standard fittings. Non-standard fittings also made to 
order. Let us send you the Simplifix catalogue. 


SIMPLIFIX 


SIMPLIFIX COUPLINGS LTD - HARGRAVE ROAD - MAIDENHEAD - BERKS 
TEL: MAIDENHEAD $100 * A member af the ALENCO Group of Comp arnes 


The wllustration shows centrifugal 
machines at the Plaistow Wharf 
Sugar Refinery of Tate and 

Lyle Lid., where large mambers 
of Semplifix couplings are used. 
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ALTRINCHAM 
3284 









Just a call from KEARNS to wish you the 
Compliments of the Season 


Manufacturers of 


H. W. KEARNS & CO. LIMITED Broadheath near Manchester Horizontal Boring Machines 
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MACHINING - FABRICATING 





DAVY-ASHMORE GROUP 
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Photograph by courtesy of Kirkstall Forge Engzinzering Ltd 


chieldrop 


industrial Oil Burners 


SCHIELDROP & CO. LTD., STOTFOLD, BEDS. Tel: 414 (4 lines) 
BRANCH OFFICES 2 

















LONDON | MANCHESTER SOUTH WALES BIRMINGHAM 
2, = - 5, a Place, 32, Deansgate, Main Works, 17, Welwyndale Rd., 
“ow nang Swi. Manchester. Neath Abbey, Glamorgan. Sutton Coldfield, 
Tel.: Belgravia 3785 Tel.: Blackfriars 385! Tel.: Skewen 3383 & 3103 Tel. Erdington 2772 BMJ 
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PLATINUM METALS 


7 
: 
OFFERING THESE OUTSTANDING PROPERTIES rr 


e 
ll 





High Temperature Stability 
Exceptional Chemical Inertness 
Low Vapour Pressure 

Superior Wear Resistance 


Peak Catalytic Activity 


Accurate temperature measurement—that's 
the rule in melting high-nickel alloys at the 
works of Henry Wiggin and Company 
Limited. Platinum Metal thermocouples are 
accurate, reliable and have a long life under 
the severest conditions. 


fa PLATINUM: PALLADIUM - RHODIUM 


« 
7 
RUTHENIUM~: IRIDIUM ~ OSMIUM 


Engelhard Industries Limited fabricate and market 
the Platinum Metals refined by the Mond Nickel 
Company Limited. 


r A platinum metal may be the ; . 
cheapest answer to a heat or a 
Some corrosion problem. “- “a. =>, 


Industrial uses i. 


of @Send for this booklet to : 


PLATINUM METALS 


Baker Platinum Division 
52 High Holborn 
LONDON WC1 
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HERBERT MORRIS LTD P.O. Box 7 LOUGHBOROUGH ENGLAND 


TELEPHONE: LOUGHBOROUGH 3123 
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He’s a casting director of many parts... 


. and the results of his work give excellent performance. 

For, whatever casting process is required for your pro- 
duction—cement-sand, shell-moulding or ‘lost-wax’—the team 
of experts at David Brown Foundries Division carries it 
out with supreme skill and care. 


There is no proven method of casting that is not within 


the scope of the division’s resources. There is no recog- 
nised technique of testing that is not used at Penistone. 
Inspection by X- and gamma-radiography, by photo-electric 
absorptiometer and by spectrograph, are standard. Electro- 


magnetic flaw detection is applied to all steel castings 


for aircraft and other special applications. 


You can SAFELY specify David Brown castings. 


DAVID BROWN 


THE DAVID BROWN 


CORPORATION 


YEARS 


(SALES) LIMITED 


Foundries Division, Penistone, Nr. Sheffield. Telephone: Penistone 3311 





Oa/ see! 


Enter No. 131 on reply card 


Cc 








14 Dec. 16.1960 THE ENGINEER 


ae 


me) geilare 
nature’s 
lat-tare. 





Black Gold—OIL, Man's priceless heritage is locked away in the Earth’s deepest places. 
From the first drilling stage to the final refining phase, ‘A.W.’ Steel Castings play vital 
roles in releasing it from the crushing pressure of Nature’s depths. 





CASTING SPECIALISTS 


WHO SERVE THE WORLD OF OIL 
@ Drawworks and Drives @ Swivels @ Crown Blocks @ Travelling Blocks 
@ Slush and General Service Pumps @ Plunger Pumps for Acidizing, Cementing, 


Formation Fracturing, Water Flooding, Salt Water Disposal and Refinery Operations. 


Armstrong Whitworth (Metal Industries) Ltd. 
Western Road Works, Jarrow, Co. Durham. Telephone : Jarrow 89-7111 


Steel Foundry for Armstrong Whitworth (Metal Industries) Ltd 
Close Works, Gateshead upon Tyne, 8 
Enter No. 141 on reply card 
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BTR CONVEYOR BELTING f » 


FOR BOWATERS 


WORKS DAY AND NIGHT Ef iT i\ 
pee 


‘ 


It is a rough, tough life—and without much let-up—for this BTR Conveyor Belt, hauling 


heavy logs at Bowaters’ Mersey Division pulp mill 


service only the most rugged belting can give . 


For the really man-sized conveyor job where the load is hard and heavy and great belt 


strength must be allied with flexibility and outstanding ply-adhesion, it pays to remem- 


ber that BTR belts are engineered for such conditions 


BTR Industries Ltd 


enririsn TMRERMOPRL ASTICS s 


MERGA HOUSE. VINCENT SQUARE, LONDON S.W.! 


euvueseeer mManuracrTrwuneans 


Rough and tough 


the kind that BTR belting DOES give! 


they are built to take it! 





conrRoL SYSTEMS 


‘J 





We design and make complete 
CONTROL SYSTEMS: 


Electrical, Electronic or 
Photo Electric for 


OPERATION 


By Electric, Pneumatic, Hydraulic 
or Mechanical means 
APPLICATIONS: 


We can control the operation of 

almost every machine for almost 

every purpose. We can control 

levels, numbers, timing, registra- 

tion, dimensions, weight, rate of 

flow, rate of change, grading of 
sizes. 





Write to: 


HIRD-BROWN LTD. 


244 MARSLAND ROAD, SALE, CHESHIRE 


or ring Pyramid 1959 











Enter No. 152 on reply card 


Diesel 
Engines 


Main Propelling 
Diesel Engines 
in powers up to 





the kind of 











May we help you with your Prob 


Caird ] Rayner 


Specialists since 1889 in Evaporating and Condensing Plant, Feed Heaters and Filters, 
Oil Fuel Heaters and Exhaust Steam Oil Separators. 


777 COMMERCIAL ROAD LONDON £14 
Also Bushey Works By-pass Watford Herts. 
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1,200 H.P. 


THE NEWBURY 
DIESEL CO. LTD. 











ENGINEERS IN RUBBER 























} 


Telephone: EASt 3216 | 


— i| NEWBURY, BERKS 
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(to clean by wiping) 
Austins supply the best cleaning cloths for 
every purpose. Some jobs call for 
coarse, heavy fabric, some for soft, closely 
woven materials—we can meet all requirements 
with carefully selected cloths that are 
thoroughly washed and sterilised in our 
own plant. Orders of all sizes are handled 
with promptness and reliability. Please 
let us quote you for regular supplies. 


AUSTINS industrial cleaning cloths 





E. AUSTIN & SONS (LONDON) LTD., GUN WHARF, GUNMAKERS LANE, E.3 - Tel: ADVance 121! 
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LIFTING MAGNETS 
MAGNETIC CHUTES 

MAGNETIC CONVEYOR HEADS SUSPENSION MAGNETS 
MAGNETIC SWEEPERS MAGNETIC CLUTCHES 
OVERBAND MAGNETIC SEPARATORS MAGNETIC PULLEYS 
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TELEPHONE 
CENTRAL 539 





MAGNETIC DRUMS 
PERMANENT MAGNETS 





BUCTS AND 


TELEGRAMS rr 
SOXMAG SHAM ETAL CONSTRUCTION 


ELECTROMAGNETS LD. || [ax MME wrenssnme 


Boxmag Works, Bond St., Birmingham, 19. England 
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THE CLIP W 
NEVER-RELAXING GRIP 
It's the exclusive Cheney design and 
patented thrust washer and insert that 
give the Cheney Clip that ex/ra, never 
-relaxing grip. A larger diameter screw 
ensures deeper, more positive thread 
engagement to withstand 25% extra 
torque — and yet the Cheney Clip 
costs no more than any other type WORM 

Always ask for a Cheney Clip SVE LL/P 
and see the difference 


EXTRA 
TORQUE 








New Monument Iron Works, Kent House Lane, Beckenham, Kent 
P Telephone: SYDenham 6080 (8 lines) Grams Sheetmeta!, Beckenham, Kent 
Trade Enquiries to :- i Established over BO years 
FENTER LTD., 184 ASTON ROAD, BIRMINGHAM 6 =\\, Enter No. 162 on reply card Enter No. 163 on reply card 














NEWTHERM Calcium Silicate insulation manufactured solely by NEWALLS 


yourself its outstanding ability to withstand impact and water damage. 











j Ue NEWTHERM a lest / is the most versatile material you can use for application up to 1400°F. 
GW by Try it. Put a sample section or slab on part of your piant and prove for 


Weight - for - weight, NEWTHERM compares favourably with many materials far 
inferior in thermal efficiency and strength. This light weight is evidenced in the 
handleability of NEWTHERM, which even in the largest sections can easily be carried 
in one hand. 


You can immerse NEWTHERM in water and its strength remains largely 
unimpaired. Nor does it become deformed whenin contact with moisture, 
thus work-in-progress need not be covered. Wherever damp or humid 
conditions pertain, NEWTHERM is the logical material to use. 


Of major advantage on remote sites, NEWTHERM is unusually strong and rigid, 
and can withstand rough handling in transit and erection. In the case of vulnerable 
large-diameter sections, the hard surface offers excellent protection. 


Supplied in pre-formed sections and slabs, NEWTHERM is available in a 
wide range of standard sizes (and also as plastic). The smooth surface and 
Straight edges permit easy and speedy fitting, with minimum joints and 
neat finish. 


EWTHERM calcium siticate swculation 


Please ask for your copy of the NEWTHERM booklet Packed with information on limiting temperatures, thermal conductivity, 
compressive strength, applicational details, etc., it's a must for your bookshelf. Copies available from sole manufacturers —NEWALLS 


Head Ofice: WASHINGTON, CO. DURHAM, ENGLAND. BELFAST, DUBLIN, BRISTOL & CARDIFF. 
A member of the TURNER & NEWALL ORGANISATION Agents and Vendors in most markets abroad® 





AJ I Offices & > NDON, GLAS . MAN- 
NEWALLS INSULATION CO. LTD. | CHESTER. NEWCASTLE UPON TYNE, BIRMINGHAM, 
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On Putting men to work where they 
can best do the job—that’s the 
* 
66 M @ N E L 99 task of the Simon Hydraulic Platform. 


It’s used in industry today for 





cleaning, fitting, or lifting 
CASTINGS 
up, down, across or around, 


and placing materials. At the touch of 
_ : 1 reaching the precise working spot 





= ETA L countless overhead operations 
Op including wiring, welding, painting, 
a control it moves men and tools 
in seconds. 


EVERY 


+ 
Engaged in the British Railways 
electrification programme: one of a fleet 











of 40 ft. Platforms owned by B.1.C.C. 





Illustration 
shows ** Monel’’* 
Metal Impeller, 
weight 190 Ibs. 


We also manufacture 
‘““Monel”’” Metal 


finished valves for 





all purposes 


Photo by courtesy of B.1.CA 
and British Railways 


GUNMETAL & BRONZE 
Castings up to; 
5 tons weight | «rs 


alloy 








SHIPHAM & CGO. LTD. de 


models are available 


HAWTHORN AVENUE - HULL Tel: 37654 = mac 
HYDRAULIC PLATFORMS SS 


A MEMBER OF THE NEWMAN HENDER GROUP 
For details and demonstrations, write or telephone: 
SIMON ENGINEERING (MIDLANDS) LTD., Queen's Cross, Dudiey, Worcs. Dudley 34661/3 





ece 
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ROLL CLADDING for permanent protection 





The many advantages of the roll cladding have made it 
immediately acceptable in many industries: 





in Stainless Steel, for Rolls, 
Shafts, Tubes & Drums 


Many corrosion problems in industry can now be overcome more 
efficiently and cheaply using Rosedowns roll cladding process in which 
a thin shell of corrosion-resistant material is applied to the 

external diameters of cylindrical bodies. 

Rosedowns supply complete clad rolls or alternatively, the process 

can be applied to customers’ own rolls, shafts etc. Work is accepted 
from 4 to 42 inches in diameter, in length up to 23 feet 6 inches, 
machined, ground and polished to precision limits. 








IN TEXTILES IN DYEING 





ROSE, DOWNS & THOMPSON LTD. 


London Office: 15 Portland Place, W.1. Tel.: LANgham 5588. Old Foundry, Hull, England. Tel: 29864 
DAVY-ASHMORE GROUP 
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HIGH TEMPERATURE-LOW PRESSURE PROCESS HEATING 


T _ + a - at 


fi ) British Nylon Spinners Ltd. 


This Foster Wheeler process heating system 
at British Nylon Spinners Limited, Doncaster, 
consisting of three 11,000,000 B.T.U’s per hour 
Vaporisers, has been giving twenty-four hour 
service since it was installed in 1955. 

Foster Wheeler heating systems provide vapour 
temperatures of 350°-700'F with corresponding 
pressures between 0 and 95 p.s.i.g, in standard 
units with capacities from 1,200,000 to 
50,000,000 B.T.U’s per hour. 

Foster Wheeler also manufacture electrically heated 
units from 50,000 to 2,700,000 B.T.U’s per hour 
capacity. ( 


© Close temperature control is engineered to suit th 
process requirements. 

®@ Operation can be fully or semi-automatic. 

@ Maintenance and repair costs are low 

@ Units up to 6,000,000 B.T.U’s per hour can be 
shop assembled for easy installation at site. 


PWL/7 






a 


FOST ER WHEELER LIMIPTED 


FOSTER WHEELER HOUSE, 3, IXWORTH PLACE, LONDON SW3._ Telephone: KENsington 6363 
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GEARED TO 
THE WORLD’S 


INDUSTRY... 

















Whatever your transmission problems 


we design gears 





for any power—any speed. 


More than 50 years of specialised experience 





ig at your service. 


THE POWER PLANT COMPANY LIMITED 


WEST DRAYTON, MIDDLESEX TEL: WEST DRAYTON 2626 (4 lines) GRAMS: ROC. WEST DRAYTON 
Enter No. 192 on reply card 
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Metal Forming 
MACHI ES! 














Heme? gener & £9 170 


VERTICAL 
PLATE BENDING 


PrUIO BY CUURIESY OF DAVID BROWN INDUSTRIES,LTD. 


ALMOST A CENTURY OF EXPERIENCE 


Vertical Plate Bending Press for bending thick We also manufacture : 
High Pressure Hydraulic Plant for Shipyards 
plate. Special features are incorporated to facili- and Railway Workshops, Presses, Plate 
Bending Rolls, Punching and Shearing 
tate manipulation of the sections. The photograph Machines, Continueus Finishing Presses for 
Silks and Rayons, Veneer and Plywood 
shows cold bending of a 30” x 33” high tensile Presses, Cotton Baling Presses, Die Spotting 
Presses, Pumps, Accumulators, Valves and 


steel plate. Intensifiers. 


HENRY BERRY 


=_ «coe. LT ES. 


CROYDON WORKS, LEEDS, 10. 


’Phone: LEEDS 7548/-2 
Grams: “ RIVETTER, LEEDS 10” 





Enter No, 201 on reply card 








MULTI-RANGE MOTORS 


iw htse §=Single-phase motors 


Wes 


This Newman range may be divided into two catego 


phase versions 


Firstly there are the “ conventional ™ single-ph 
1 the fractional horsepower motors. including both split-phase 
and capacitor start types as well as those designed expressly 


for oil burner duty 

The second category includes the industrial single-phase 
motors, in drip proof or tctal enclosure. designed to 
‘ridge the gap” between fhp and the higher ratings up to 7 p 
ture of their field of application single-phase 


By the na 
Newman 


motors must be exceptionally robust and reliable 


single-phase motors are built and tested to a high 


standard of quality 
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Single-phase motors at work 


ad 


ther types ¢ 


DRIP-PROOF SOUIRREI 
CAGE MOTORS 


S 


—_ 
Models “ 70" and “ 100 * com- ——— 
pressors by Air Industrial De- 
vclopmenis. powered by Newman 
1} and 2 kp drip-proof singie- ' 
phase motors respectively. 


FLAMEPROOF MOTORS 
STEEL FRAME 


POTALLY ENCLOSED 
MOTORS 
. This “ Ideal “ Rothery Grain . . ; 
Cleaner and Blower Unit 
(manufactured by Gordon Fel- 4. A Newman TEFC Single-phase 
ber & Co., Ltd.) incorporates motor drives this “ Neptune ™ 
a Newman single - phasc High Pressure Water Pump 
” ELF “ fractional horsepower manufactured by Opancol 
moter. Limited of London. 


VERTICAL HOLLOW & SOLID 
SHAFT DRIP-PROOF PUMP 
MOTORS 
Br American Sta 

MA Dimens 
t 


ELECTRIC MOTORS TO 600 hp 


Certified and 
\ppr 


wr Ncw NEMA can Stand ? 
NEWMAN INDUSTRIES LIMITED - YATE - BRISTOL - ENGLAND hile 
Telephone : Chipping Sodbury 331! Telex: 44121 Telegrams & Cables: Dynamo Yate 


606 Cogent Enter No. 221 on reply card 
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To - uy e hy Bhk Tpaeecal 


| Pump capable of delivering 
1,065 gallons per minute against 
a head of 2,940 feet with water 
at a temperature of 220 F. Driven 
by a 1,400 BHP motor. 


2 Pumps each capable of deliver- 
ing 917 gallons per minuteagainst 
a head of 2,940 feet with water at 
a temperature of 220°F. Driven 
by 1,200 BHP motors. 


Telephone: MUSeum 7890 


rae 


Installed in Brighton Power Station for the Central 
Electricity Generating Board South Eastern Division 


SULZER BROS. (LONDON) LTD. 


Incorporating Hathorn Davey & Co. Ltd 
31, Bedford Square, London, W.C.1. 


Enter No. 231 on reply cacd 
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INDUSTRIAL &€ TRACTION GEARS 


EPICYCLIC TYPE 
REDUCTION GEARS 


Ratios 3 : 1, to 1200: 1, 
Maximum Efficiency—mini- 
mum space: Horizontal or 
Vertical Mounting. 

The most efficient method of 
obtaining a low speed drive, 
using a high speed motor, 
utilizing a minimum of space. 
We can offer single or 
multiple stage reductions 
from 3 to 1, up to 1200 to l, 
for horizontal or vertical 
mounting. 





Mustroteé—MIOTORIZED MULTIPLE STAGE UNIT— 
Ratio 1100/1, 60,000 ins. lbs. torque output 


SOSTOCGE & BRAMLEY LTD. 


SPECIALISTS IN POWER TRANSMISSION 
ODONTIC WORKS PHONE: STALYBRIDGE 3232-3 STALYBRIDGE Ar (6463-1 








There's a Big Difference 


between this and any other 











sé 


LAST 20 to 50% 


LONGER... vet priced no 
higher than ordinary belts 


TEXROPE 
Grommet Y.Beli#s 


ALL BRITISH 
TEXROPE GROMMET FRANK & CO LTD 


V-BELT DRIVES Ate SHIPLEY YORKSHIRE 
cannery GGLESWORTH 3 *rezese: 


Enter No. 242 on reply card 
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The Mettexture Process 


PATENTED MECHANICAL METHOD 


ROUGHENED SURFACE IDEAL FOR 


| RECEIVING VARIOUS TYPES OF 
Vit, Uy, FLOOR TOPPINGS. 


* Provides permanent bonding 


: ’ * Suitable for large or small 
Highest quality Hexagon Head areas 

Bolts, Nuts, Studs, Sets and * Reduces existing levels, if 
Special Parts, etc., in Bright, Heat| eee See Ae eee 
Treated High Tensile Carbon ane " : Minimum disturbance of 
Alloy Steels for all industries, in traffic 
sizes from jin. up to 3in. dia. \ pt * Skilled operators and all 
Larger sizes supplied to special equipment provided 
requirements. 


We also manufacture Brighi 
Drawn Heat Treated Carbon and 
Alloy Steel Bars in Hexagons. 
Squares and Rounds up to 3+in. 
dia. 


THE METROPOLITAN CONSTRUCTION CO. LID. 
BOW BELLS HOUSE, BREAD ST. (CHEAPSIDE) LONDON E.C.4 


for the 


PETROLEUM INDUSTRY 


150 to 100,000 g.p.h.; temperatures up to 600° F. 

DRUM Pumps meet the requirements of the petroleum 
Below: industry in a unique way, and are suitable for liquids 
Motor driven Oil from the most volatile to the most viscous, over a wide 
Transfer Pump; range of temperatures. Cargo, bunkering, transfer, 
50 tons/hr. road tanker, refuelling pumps, etc. 


DRUM<*PUMP 
"so" 





HIGH TEMPERATURE 
“CREEP” RESISTING 

STUD BOLTS 
inanes when capuscd to Ligh am 
perature. 


Sizes range from #in. to 3in. dia. 
Full technical details and Catalogue on 
request. 








W MARTIN WINN LTD. 
DARLASTON « SOUTH STAFFS.| ‘Susan east sunome a eee 


Telephone: BRADFORD 682373 
Phone: JAMES BRIDGE 2072 (5 lines)). Grams: “ACCURACY,” DARLASTON London Office : 
8, Victoria Street, Westminster, S.W.1 Telephone: ABBey 3961 
Enter No. 251 on reply card ranch Offices in Newcastle, Manchester and _Birmi 


OR % Enter No. 253 on reply card 
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GEARS for 
every Industrial 


need.... 


ome Spurs, Spirals, Bevels, Racks, Wormwheels, Chainwheels—supplied 
any size to your specification. You can depend on Sones to 
supply you with gears, however intricate. Write or phone:— 


W. L. SONES & SON 


Bradford Gear Works, Lidget Green, 
BRADFORD, Grams: ‘INVOLUTE’ Tel: 71112 







oem 











Enter No. 261 on repty card 
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+e 
SCOTTISH AVIATION LTD 


Fore @ @DESIGN AND MANUFACTURE OF AIRCRAFT 

COMPONENTS 

@ @ @DESIGN AND MANUFACTURE OF JIGS AND 
TOOLS 

@ @ @DESIGN AND MANUFACTURE OF GLASS 
FIBRE COMPONENTS 

@ @ @SHEET METAL FABRICATION IN LIGHT 
ALLOY OR STEEL 

ee — TREATMENT, STOVE ENAMEL - 








© © @ALL TYPES OF MACHINE SHOP WORK 
Send your enquiries to— 


SCOTTISH AVIATION LTD 











PRESTWICK AIRPORT AYRSHIRE 


‘PHONE : PRESTWICK 79888 (20 lines) TELEX : 77432 
CABLES : AERONAUTICS PRESTWICK 




















Enier No. 262 on reply card 


T.S 


and Carbon Steels 
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amous 
orgings 







all descriptions in alloy 







(all heat treatment facilities) 








ORSTER & SONS LTD 


FORGEMASTERS AND ENGINEERS 


COPPERAS BANK FORGE, SUNDERLAND 
TEL : 2876 "GRAMS : ‘FRAMES * S'LAND 


Enter No. 263 on reply card 





In every way a winner from trattersley 


A valve ates streamlined flow with positive shut off. 


For HIGH PRESSURE HOT WATER HEATING up to 250 p.s.i. 


Notable features of design. 
1. Cast gun metal body and cover for strength and corrosion resistance. 


stresses away from the shut-off zone. 

3. “Y’ design ensures minimum flow resistance. 

4. Renewable disk and seat are made from different nickel alloys for long 
trouble-free life. 

s. Aluminium Bronze spindle with provision for repacking gland 
under pressure if necessary. 


2. Heavy construction with strengthening ribs scientifically designed to distribute 


6. Extra wide and deep gland chamber packed with special braided and graphited 


asbestos block rings. 
New Design Handwheel for comfortable and effective operation. 


Available with Double Regulating Device for proportionate control of flow 


at all settings. 

9. Fig 1200 also suitable as a general purpose 
steam stop valve. 
There are 3 models of this valve in sizes from } in. to 2 in. 


1. Fig 1200 GM ‘Y’ Type Stop Valve. 2. Fig 1200R GM ‘Y’ Type 


Regulating Valve. 3. Fig 1200 DRGM‘Y’ Type Double Regulating Valve. 


Please write for the brochure in which they are described and illustrated. 








HA 4s ud te pS ee E XY the name for good valves 





HATTERSLEY (ORMSKIRK) LIMITED ORMSKIRK - LANCASHIRE 
and at HALIFAX and LONDON 





H4 
Enter No. 264 on reply card 
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A new Company 


We are forming 

Cape Insulation & Asbestos Products Limited 
to undertake the manufacture and supply 

of all Cape thermal insulation materials, 
Asbestos textile products etc. Only the 

name will change. The well known products 
CAPOSITE and ROCKSIL will continue 


to be made to the same high standards. 


Cape Insulation & Asbestos Products Limited 
will come into being on January lst, 1961. 
A few of us will be at 

different desks but the familiar 

trade names Caposite & Rocksil 

will still be backed by all the resources of 


the Cape Asbestos Group of Companies. 


THE CAPE ASBESTOS COMPANY LIMITED 


Cape Asbestos (hy 


COMPANY LIMITED 





114 & 116 Park Street, London, W.1. 
Enter No. 271 on reply card 
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MK Purox is the name of a new range of high 
purity Alumina, Magnesia, Thoria and Zirconia 


refractories. These refractories contain no 


glassy bond. The Alumina and Thoria can be 


RECRYSTALLISED ALUMINA 99-7% 


STABILISED ZIRCONIA 97% and have extremely high softening points. 
PURE MAGNESIA 98% New techniques developed at Neston allow of 


completely impervious. They are hard, strong, 


IMPERVIOUS THORIA 99-9% the manufacture of complex shapes to close 
THORIA 99-9° tolerances, and of single parts of considerable 
size. These materials open up entirely new 


*K Registered Trade Mark possibilities in many fields. 


MORGAN REFRACTORIES LIMITED, M @) ee A N 


NESTON, WIRRAL, CHESHIRE. | 
efractories Ltd 


TEL: NESTON 1406 
NE 1574 


Enter No. 281 on reply card 
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STREAM-LINE FILTERS 


for the purification of 


— 
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Illustrated right is 
a selection from the 
standard range of 
pressure operated 
edge-type filters. 


A complete range of Stre:1m-Line by-pass filters is now available for the 
filtration of lubricating oil supplied to large stationary diesel engines, 
locos, marine engines etc. The edge type filter for straight mineral oil 
EDGE-TYPE FILTERS uses the well-known Stream-Line principle of special paper discs spring- 
compressed on rods to remove the ultra-fine peptised carbonaceous matter 
a which tends to impair the efficiency of a full flow filter; the new Micro-Pak, 
The Micro-Pehic eveltétle for detergent oil, has an element comprising low cost, expendable cartridges of lintless, acid-resistant, 
inatnenn ef capacities with cellulose material. This gives the best efficiency that can be associated with a sustained, adequate flow 
centre-bolt (illustrated rate, together with high capacity for retained solids and, therefore, long cartridge life. 
oe ee pe Pac Please write for full details of how these economical, easily serviced filters can help extend the life of 
your lubricating oil—and your engine and its full flow filter. 


ell STREAM-LINE FILTERS LIMITED 


STREAM-LINE FILTERS HENLEY PARK - NORMANDY - NR. GUILDFORD - SURREY 


Telephones: Normandy (Surrey) 3311-3 Telegrams: Edgefilt, Guildford 
A member of the VOKES Group with world-wide representation SF. 











Enter No. 291 on reply card 








STEEL FRAMED BUILDINGS 


Engineering Workshops, Foundries, Mill Buildings, Harbour Sheds, 
Go-Downs, Mine Buildings, Tea Factories, Sugar Factories, Rice 
Mills, Jute Mills, Cotton Mills, Rubber Factories, Bungalows, 
Etc., Etc. 
SPECIALITIES: 
Pit Headgear, Pumping Stations, Power Stations 


Bridgework, Built Columns, and Riveted Work of all descriptions 


BROWNLIE % MURRAY, LTD. 


POSSIL IRONWORKS, POSSIL PARK, GLASGOW 


LONDON: 32 QUEEN VICTORIA ST., E.C.4. Telegrams: LIVADA, GLASGOW 
SEQUENCE, LONDON 











Enter No. 292 on reply card 





PERFORATED 
METALS FOR 
INDUSTRY 


J. & ©. Poo! Per torated Metats 
are today giving 6p ena'ld serv ce 
in over 40 great industries 

it te first-class @auipment et the 
right price! 


Pool 


sa F POOL LTD 
HAYLE, CORNWALL Hayle 3213 
Enter No. 293 on reply card 
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This is the pellet 

that locks the fastening 
permanently 

against shock and vibration: 
in any position; 

and without reducing 
its strength. 

Made of tough 

resilient nylon, 
Wedglok is quite 
unaffected by moisture, 
solvents, age, 

or temperatures 
between —70 

and + 250 


Wedglok eliminates 
all auxiliary 

locking devices; 

it simplifies design; 

it cuts assembly time; 


it stays put. 


N WEDGLOK 


Guest Keen & Nettlefolds (Midlands) Ltd., Screw Division, Box 24, Heath Street, Birmingham 18. 
Telephone: Smethwick 1441. Telex 33-239 
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GKN WEDGLOK 

products include WEDGLOK 
Screws and Bolts and 
WEDGLOK Nuts in a wide 


variety of sizes. 





s/we/ 3027 


Eater No. 301 on reply card 
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EVERY KIND FROM AEI 


- i <3 


MOTOR-GENERATOR FED AND RECTIFIER FED 
HEAVY ROLLING MILL DRIVES 


FOR REVERSING DUTY 


® blooming and cogging mills 
@ slabbing mills @ billet mills @ plate mills 
@ roughing mills @ structural mills 


ABT 





Enter No. 311 on reply card 
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SUCCESS 


where 


other belts 






PowerGrip 


More and more people are adopting PowerGrip as 





DUKINFIELD 


Te/: 





standard equipment because it provides a sure, 
non-slip drive at any speed, with an efficiency close to 
100°. PowerGrip is compact in width and pulley diameter 
and, since there is no belt stretch, operation on 
fixed centres is possible. PowerGrip for better performance 
and economy without lubrication. 

Ask our Technical Department for details 


Wm. KENYON & SONS LTD 


CHESHIRE 


ASHton-under-Lyne 1614/7 and 3673/6 


PG/2 





Enter No. 321 on repiy card 
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ON 7:3 ame Me 


of Aluminium Alloy 


spun to 
lO ft. ifdxlé 


One of a number produced for 
pressure vessels to hold liquid air, 
this 10 ft. aluminium end was spun 
by Harveys on the Rotarpress. The 
12 ft. flat discs needed for spinning 


these ends, which are believed to 





be the largest spun aluminium 
ends produced in this country, 
were formed by butt-welding two 


plates of aluminium alloy together. 


The Rotarpress is one of the large-capacity units in Harveys 
Heavy Fabrication Department. It produces ends up to 1§ ft. 
diameter and is adaptable over a wide range of knuckle radii 
and depths. 

The contours of semi-ellipsoidal ends produced by the spinning 
process enable plate thickness to be reduced, and in most cases 
tool costs are eliminated. Enquiries are invited for ends only 
or for complete 


FABRICATION OF PRESSURE VESSELS. 





G. A. HARVEY & CO. (LONDON) LTD. 


Woolwich Road, London, SE7 - GREenwich 3232 (22 lines) 


Other Harvey facilities: FABRICATIONS UP TO 120 TONS IN ONE PIECE - HEAVY 
MACHINING AND FITTING - HEAT TREATMENT AND RADIOGRAPHY ~* STFEL PLATE 


AND SHEET METAL WORK PERFORATED METALS - WOVEN WIRE - WIREWORK 
HF/7 


Enter No. 331 on reply card 
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The DPA pump is quite simple in operation. It has PUMP , a 
only ONE pumping element, whatever the number of PLUNGERS PLUNGERS 
engine cylinders. Twin opposed plungers carried by the 
rotor are operated by a cam ring. The rotor is carried 
in a stationary housing, and drilled ports provide for 
fuel inlet and discharge. The left diagram shows fuel 
entering the pumping element on the inlet stroke. 
As the rotor turns (right), the inlet port is shut and 
fuel is delivered through one of the connections 
leading to the injection nozzles. This cycle is repeated 
for each engine cylinder, the rotor distributing charges 
of fuel to each outlet in turn. No calibration 
or phasing adjustments are required. 

















THE SIMPLE BASIC PRINCIPLE 


a > 
The World’s Largest Manufacturers of 
FUEL INJECTION EQUIPMENT 
C.A.V. LIMITED, ACTON, LONDON, W.3. 





Enter No. 341 on reply card 
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Beaver pre-loaded ball screws, up to 95/ efficient, 
operate at-52 C to over 400 C with no backlash... 





PRECISION GROUND 




















RECIRCULATING BALLS 
\ 
: “pg. DOUHUON 
BALL RETURN TUBE \ 
\ 
\ 
\ : 
\ <a 
\ sok ¥e 
i 
4 
4 
Pa 
Pd oe 
WIPER SEAL Lo 
BALL NUT J 
4 
4 
wa 











SCREW THREADS 
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PRELOAD ADJUSTING SHIM 
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SECURING BOLT 
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... ANOTHER ENGINEERING ADVANCE 
FROM BRISTOL SIDDELEY 


Bristol Siddeley Engines Limited produce Beaver* pre-loaded ball 
screws. These ball screws achieve a minimum efficiency of 90°, 
and they can operate within a temperature range of —52° C to 


400° C without lubrication, and up to 170° C when lubricated. 


Machined and ground to the highest standards of precision 
engineering Beaver pre-loaded ball screws greatly increase trans- 
mission efficiency. They reduce the power required for actuation 
by as much as 80%, when converting rotary drive into linear 
output or force input into torque output. By eliminating back- 
lash, with »re-loading, they give precise control over very small 
increments of motion and a high response frequency. And when 
compared to conventional screw mechanisms, they provide a 
predictable operating life which is much longer, require much 
less maintenance and give more trouble-free operation. 


Basic design application analysis 

Bristol Siddeley engineers make an exhaustive analysis of each 
specification. And each unit is specially designed for its par- 
ticular application. Beaver ball screws are made automatically 
reversible or with controlled ‘‘no-back,’’ with multiple or single 


circuits. Beaver pre-loaded ball screws have been proved as the 
most efficient method of converting rotary into linear thrust in 
over 2,700 engineering applications in many branches of in 
dustry. They have been designed already with rated operating 
load capacities of 370,000 Ib (825,000 lb maximum static load) 
but the maximum potential operating load is, in most cases, 
limited only by the requirement. 





| Bristol Siddeley Beaver ball splines have been developed 
to eliminate the disadvantages of conventional splines. The 
| designs are very effective in minimising friction, particularly | 
when high torsional and bending loads are imposed during | 
| 


linear movement 








* Complete technical and manufacturing co-operation with Beaver Precision 
Products Inc, Detroit. 


For furthe r infor mation please write to: 
} B. STARKY, SALES MANAGER (BALL SCREWS AND SPLINES), BRISTO! 
SIDDELEY ENGINES LIMITED, PO BOX 17, COVENTRY, ENGLAND 


=. 
BS Bonsro. SIDDELEY ENGINES LIMITED 
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‘““MIDAC” IS IN AND DUST IS OUT— 





To provide dust control for the vibratory knock-out and sand 
handling plant in their new foundry Dudley Foundry Co. Ltd., 
of Brierley Hill specified ‘* Midac. ”’ 


Illustrated are : (Top) The side draught hood which serves the vibra- 
tory knock-out on the complete foundry plant by Broadwell Engineering 
Ltd., of Tipton. This hood is fitted with special swinging side curtains 
to allow maximum access and ensure maximum extraction efficiency 
(Left) The “ Midac”’ 35 AS. self induced spray type wet dust arrester 
is capable of cleaning 35,000 cubic feet of air per minute and is fitted 
with automatic sludge ejector. Air movement is effected by a *‘* Gyra- 


Flo” Airfoil Fan which ensures minimum operating costs while rigid 











construction of the unit ensures maximum life. 








To ensure maximum efficiency, maximum life, together with minimum 


running costs, for your dust control plants specify ““MIDAC.” 

















The MIDLAND HEATING & VENTILATING Go. Ltd. 
Bedford Road, Birmingham 11 





























MAKERS OF FAVA)I]\ "Say COOLING TOWERS & (YRATlom. airFoiL CENTRIFUGAL FANS 








BIRMINGHAM : ViCcoria 3781/5 LONDON: BECkenham 1503 STOCKPORT: WOOdley 36/1 GLASGOW: POSsii 8572 
Enter No. 361 on reply card 
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Tested and recommended by the 
Ministry of Supply (MTV Branch) 
Reference No. V.G.6/300/FIR 
for export to tropica! countries. 


OSOTITE—the modern scientific sealing which has been proved by rigorous tests 
to be the perfect jointing for smooth surface and screw unions. OSOTITE is a 
simply applied liquid compound, impervious to heat, petrol, oil, grease, water 
and steam which ensure in a few minutes a HIGH PRESSURE GAS, AIR or 
WATER-TIGHT JOINT. Write for full details and prices. 


OSOTITE 


A SLICK PRODUCT 


BRANDS LIMITED 
SLICK BRAM CROYDON 
‘ Enter No. 371 ip» bee card 
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Aq u a Clea r iy = 


WILL STOP WATER CORROSION 
IN ALL OPEN OR CLOSED 


WATER SYSTEMS 


LIQUID AQUA CLEAR inthe proportion |'4 ©. “sg °e° 6 |) 
of | pint to every | ton of water in closed or , 


recirculating systems. 


An AQUA CLEAR FEEDER (with crystals) 
for all water systems * salt or fresh—in 
which the water is being run to waste; 
capable of treating | to 760 tons per hour, 


according to pipe size 


Diagram showing flow of water through an 
AQUA CLEAR FEEDER * 


for booklet showing further details please write to 


Sole Concessionaires -— 


MURRAY McVINNIE LTD. 


1/19 WEST ST., GLASGOW, C.5 


Phone: South 3201 (5 lines) 
Groms: METALLIC 























outut 
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“ . oe ra mr 
OLbon | 
INDUSTRIAL COUNTING 
INSTRUMENTS and 5 
MEASURING a 
MACHINES 

r Let us solve 
your 

Patented counting 
Design 


Write or phone . 
for our Catalogue or a visit from a 
technical represencative to “ INSTRUMENT DIVISION ” 


B.& F.CARTER & CO.,LTD. 


ALBION WORKS, BOLTON 3, ENGLAND 
Tel: BOLTON 4344 (All lines 
Grame: * BRAIDERS BOLTON “ 





FILTON 


for ROTARY UNIONS 
(Patented) 
USED ON AIR, STEAM, 
WATER, OIL &c. 

FOR LEAKPROOF FLUID 
TRANSFER TO ROTATING 
MACHINERY 
SIZES ;"—3” BSP 
SPECIALS UP TO 6” BORE 


Umons fitted with carbon beorings ore available 
for ternperetures over Ff 


FILTON LIMITED 


Clapham Street, Leamington Spa, 


WARWICKSHIRE 
Telephone Spa 8111/2 
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Lang Pneumatic Ltd 


(ASSOCIATED WITH DESOUTTER BROTHERS (HOLDINGS) LTD. 


OWEN ROAD, WOLVERHAMPTON fTe/. Wolverhampton 25221-2-5-4 Telex No. 55195 


trouble-free service. 


Mr. Squinch says: 


Leaving nothing to chance. Lang Pneumatic equipment is the 
basis of fool-proof control systems, climinating the risk of 
human error and fatigue, raising productivity and reducing 
labour ccsts. Call us in at the planning stage—in most cases a 
pneumatic control system can be supplied “off-the-shelf”. All 
components are designed for continuous trouble-free service 
in arduous conditions. Design, workmanship and the choice of 
high quality corrosion-resistant materials ensures long, 


“Here’s my latest introduction—a 
new version of an automatic valve 
arranged for manifold mounting.” 









Pss$sc 
Enter No. 375 on reply card 
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CARBON CHROME ALLOY STii:5 


AUTOMETRIC GROUND 
pu FLAT STOCK 
Guaranteed 


to+ 0-00! in 
thickness 


















many ~~ 1 
p ur P oses ? indispensable in the manufacture of jigs, 


templates, gauges, press tools, etc., oil 
hardening, non-distorting steel in standard 18in. 
} lengths. Each piece separately packed with full 
te. heat treatment instructions. Standard 18in. lengths 
also non-standard sizes 12in., 24in. and 36in. lengths. 





Widths from 3/16in., to 12in. thicknesses from 


ZOLLER VANE 1/32in. to 2in. ——————— 
VAC We hold large stocks of non-standard sizes and 


she ip, : Sahai Round Stock }in. to 2jin. dia. 


30,000 LENGTHS ALWAYS a a, 


write for catalogue IN STOCK 


AUTOMETRIC PUMPS LTD 


LOWER WATERSIDE Write for specifications and prices 
MAIDSTONE KENT MAIN STOCKHOLDERS & DISTRIBUTORS 


tall T. NORTON & CO. LTD 


nets Micmyes| CARVER STUSET BIRMINGHAM 1 
Telephone: Central 4325 (5 lines) 








Enter No. 382 on reply card 








ee ADR EL yeaa FILTERS oe ii nieve 


Si ye LARGE CAPACITIES * — LOWEST PRESSURE DROP 


DUAL TYPE GIVES 
* — WNINTERRUPTED FLOW * SINGLE NUT GOVER FIXING 


* . HIGHLY COMPETITIVE 


immediIATE EX-STOCK veuveriis FROM OUR 11 DEPOTS THROUGHOUT THE U.K AND ERE. 


THE BRITISH STEAM SPECIALTIES LIMITED 
Head Office: FLEET STREET - LEICESTER 
Also at LONDON, LIVERPOOL. GLASGOW, BRISTOL, MANCHESTER, NEWCASTLE-ON- TYNE, BIRMINGHAM, BELFAST, DUBLIN 


Telephone: LEICESTER 20885 (6 lines) CARDIFF. Telegrams: “BOSS” LEICESTt.. 
Enter No. 383 on reply card 















THE ENGINEER Dec. 16, 1960 


Steel castings 
te) 
heavy plant 


Strong, reliable steel castings to stand up to the needs of 
heavy plant : for hydraulic work soundness is specially 
important. At the Edgar Allen Steel Foundry, we are 
experienced in this kind of work and many producers of 
heavy engineering plant entrust their steel casting 
requirements to us. 

The illustrations show (above) a cast steel main cylinder 
(weight 23,940 Ibs.) for a 1,000 ton hydraulic extrusion press 
and (right) a cast steel platen (weight 18,325 Ibs.) 

for a 1,100 ton press. Both are made for The Loewy 


Engineering Co. Ltd., Bournemouth. 


EDGAR ALLEN & CO. LIMITED 


IMPERIAL STEEL WORKS <- SHEFFIELD 9 


TO EDGAR ALLEN & CO. LTD., SHEFFIELD 9 F62/P.E 
Please post Stee! Foundry Book to 


NAME 
POSITION 
FIRM 


ADDRESS 


icine 


Ae ee, eee eee ce em ee ee “~ 








The Edgar Alien Stee! Foundry Book 
ives useful data and particulars of our 
facilities for producing sitee! castings 
from a few ounces to a finished weight 
of 14 tons. 


Enter No. 391 on reply card 
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Run rings 
—Tereleialo Mmm ial-jaa) 








an choose from Standard’s Outstanding Range of 


PISTON RINGS AND ASSEMBLIES 


of engine ... Steam, Petro! or Diese! 


r 


type 


compressor and hydraulic use. 


HM 
ii} 
... but make sure i 


they are 


( aie = 


Hi Hl i 


| 
aa 


THE STANDARD PISTON RING & ENGINEERING CO., LTD., 


Premier Works . Don Road ° Sheffield 9 . | —Haleil tale! 
Telephone: Sheffield 42076 (3 lines) Telegrams: Ocean, Sheffield 9. 








Enter No. 401 on reply card 








BRODIE-KENT meters 
count every drop 


ACCURATE, VERSATILE, EFFICIENT Brodie-Kent meters 
measure a wide range of liquids with a high degree of accuracy. 
They handle any petroleum-based liquid (including tar and 
bitumen), as well as natural oils, at flow rates from one-sixth 
g.p.m. up to 600 g.p.m. They are tough and long-lasting, and 
havea negligible pressure drop. 

PRE-SETTING AND REMOTE CONTROL Every model in 
the Brodie-Kent range of meters can be fitted with a pre-setting 
From a can of device; similarly, all meters can be adapted for remote control. 


The Brodie-Kent range incorporates every modern development 


PETROL in liquid control. 
BRODIE-KENT ADVISORY SERVICE Whatever your prob- 


lems—and we've solved some pretty hard ones—the Brodie-Kent 
toa tanker of Advisory Service will study it, research it, and work out a sound 
and practical solution. If you have any difficulty in measuring 
petroleum-based products or natural oils, contact the Brodie-Kent 


TAR Advisory Service. 
































BRODIE-KENT METERS 








A 


TET LOW 


every drop counts every drop counted 


Desk No. 4 = Road, Tottenham, London N17 
GILBARCO LIMITED hone: TOT tenham 5371 5 lines) 


figs 


Enter No. 402 on reply card 
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rugged 
obust 
reliable 


NMETHIS automatic protection units 


Once you fix a SMITHS Automatic Protection 
Unit you can forget it. They are really rugged 
units which stand up to the toughest assignment. 
Day in, day out, they'll keep watch for you-—with- 
out you watching them. Suitable for all power 
driven plant. Protects against damage resulting 
from : 












Rising or falling voltage—current or speed 
Excessive Crankshaft speed 
Failure of lubrication system 


Failure of cooling system 





SMITHS Automatic Protection Units can be fitted 
to drilling rigs, pumping machinery, diesel 
generator sets etc., and are in use on marine and 
rail traction and for N.A.T.O. defence equipment. 


paau NOA AdeINDIe au} |e snid 











fit and forget SMITHS automatic protection units 


they're built to last... and /ast 














Write for full details to 


The industrial business of 
INDUSTRIAL DIVISION 5S. Smith & Sons (England) Ltd., 
including the marketing of 


industrial products under 
the trade marks of 
Chronos Works, North Circular Road, London NW2 - Phone:GLA1136 Smiths and Kelvin Hughes 


Enter No. 411 on reply card 
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The fact that our new pocket manual “ Practical 
Steam Trapping” has a bright yellow cover doesn’t make it 
worth its weight in gold. But we think its contents 
might well do so. “Practical Steam Trapping” is a completely 
new and enlarged version of that old steam user’s 
friend “How to Fit Steam Traps”. Like its predecessor, 
“ Practical Steam Trapping ”’ sets out to show that the 
profitable choice, fitting and use of steam traps repays logical 
thought. Over a wide field of the more common appli- 
cations, it recommends first and second choices of trap, and 
shows how to fit them. A further section describes the 
whole Spirax range, including the remarkable ‘TD’, and there’s 
some down-to-earth talk about capacity calculations, 
lifting condensate and so forth. According to our records, 
100,000 people in all parts of the world thought our 
old “little yellow book” well worth having. On the argument 
that “ Practical Steam Trapping” is better still, you 
ought perhaps to lose no time in getting yourself or your staff as 
many copies as you can usefully do with. 








SPIRAX -SARCO 





Please post . . . copies of the new pocket manual “ Practical Steam Trapping” 
NAME 


ADDRESS 





EG 1260 


SPIRAX-SARCO LTD. CHELTENHAM PHONES173 GRAMS SPIRAX TELEX CHELTENHAM LONDON: 41 CURZON STREET, W.1 GROSVENOR 1671 





Enter No. 421 on reply card 











Fine Wire Weldin 
with the Quasi-Arc LYNX 
and new ST.2 TORC 


| 
| NEW GAS-SHIELDED BARE-WIRE 
| EQUIPMENT FOR MILD STEEL x 


The revolutionary ST.2 arc welding torch is new, it's 

sleek, efficient, and a pleasure to handle. The ST.2 is the >. 

production man's short cut to greater efficiency and 

lower welding costs. With this tool and the well-known 

LYNX wire feed equipment you can now weld mild stee/ 

semi-automatically— 

@ IN ANY POSITION —flat, inclined, vertical (up or 
down), and overhead. 

@ DOWN TO 20 SWG. SHEET—and for thick plate as well. 
(Wide gaps can be tolerated.) 

FOUR TIMES AS FAST—on thin sheet compared with 

other methods. 


ECONOMICALLY—high welding speeds—fine wire on 
large spools—inexpensive gas shielding—all 
add up to big cost reductions. 

WITH MINIMUM DISTORTION—and easily controlled 
penetration. 

EASILY—using the featherweight torch, LYNX wire 
feed unit, and specially designed siope- 
controlled rectifier; with shielding by CO, 
or Argon gas mixtures. 

* ST.2 welding for stainless steels too, with Argonox shield- 
ing. For full details write for TC.207. 





KO THE BRITISH OXYGEN COMPANY LTD 
Quasi-Arc Works, Bilston, Staffordshire. Tel: Bilston 41191 
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Original Ferranti 150 h.p. 


10,000/2,500-volt, air-cooled 
transformer of 1888. 


d O years 
of 
FERRANTI 


leadership 
in the 


transformer 
field 





1888 
1921 


1924 
1927 
1929 
1931 


1933 
1935 


1946 


1949 
1951 


1955 


1956 


1957 


1959 
1960 
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First 10,000 volts power transformers, designed, 
built and installed by the late Dr. S. Z. de Ferranti. 


First order received in Great Britain for 110,000 
volt transformers - 12,000 KVA three phase banks 
for New Zealand. 


Forced oil circulation through windings arranged 
for directed oil flow introduced in 30,000 KVA, 
120,000 volt 3 phase transformers for India. 


Largely due to the efforts of Ferranti Ltd., three 
phase transformers adopted as standard by Central 
Electricity Board for British Grid System. 


First 20,000 KVA, 132,000 volt, 3 phase transformer 
impulse tested up to 900 kV and put into service 
on the British Grid System. 


75,000 KVA, 132,000 volt transformers successfully 
transported in service tank within railway loading 
gauge. 


60,000 KV A, 132,000 volt transformer impulse tested 
up to 1,000 kV. 


Short circuit tests to destruction carried out ona 
fully assembled 80,000 kVA, 66,000 volt, 3 phase 
transformer. 


First order received in Great Britain for 230,000 
volt transformers - 64,000 kVA, 3 phase, fully 
insulated units for Finland. 


New Transformer Factory - one of the most modern 
in Europe - commenced production. 


First order received in Great Britain for 300,000 
volt transformers - 71,000 kVA single phase units 
for Canada. 


4,000,000 volt Impulse Generator-the largest in 
Europe - designed and built by Ferranti engineers 
installed in the Ferranti Testing Laboratories 
at Hollinwood. 


First order received in Great Britain for 330,000 
volt, 3 phase transformers -120,000 kVA Auto 
Transformers and 60,000 KVA double wound trans- 
formers for Kariva Hydro Electric Scheme. 


Largest overseas transformer contract ever placed 
with a British manufacturer - 180,000 kVA, 240,000 
volt and 180,000 KVA, 120,000 volt, 3 phase Transfor- 
mers for Niagara Power Project. 


First order placed by Central Electricity 
Generating Board for 310,000 KVA, 306,000 volt 
Transformers. 


First order placed by Central Electricity 
Generating Board for 400,000 kVA, 380,000 volt 


Transformers. 
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FERRANTI 


FIRST INTO THE FUTURE 


The name of Ferranti is synonymous with the beginning 
of the manufacture and use of power transformers and, 
through the years, has been associated with many 
important advances in transformer design. 

History shows that throughout the development of 
power transformers, Ferranti Ltd. have been amongst 
the first to equip themselves to meet the latest demands 
in capacity and voltage and their aim is to continue this 
tradition as builders of fine transformers. 


FERRANTI LTD - HOLLINWOOD - LANCASHIRE 
LONDON OFFICE: KERN HOUSE. 36 KINGSWAY. W.C 2 


FT 253/3 
Enter No. 451 on reply card 
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FUSSED ABOUT DUST “2 


Throughout industry the effective control of 
dust is essential, whether the problem is to 
remove a nuisance or reclaim a valuable 

product —or both. 
Ambuco specialise in industrial dust 
control and recovery, particularly in 
connection with metals, chemicals, 
cement, petroleum, fertilizers, mining, 
power plants etc. 
Our engineers and laboratories are 


at your service... 


<2 
cart 


ring HYDE PARK 2178 





AME 


PUT DUST IN ITS PLACE 


HIGH EFFICIENCY CYCLONES ~- GRIT ARRESTERS 
FABRIC DUST COLLECTORS a 


VENTURI SCRUBBERS (WAAGNER BIRO SYSTEM) 


Enter No. 461 on reply card 


ampuco tTDO - STANDBROOK HOUSE - 2-5 OLD BOND STREET ° LONDON W.¥1 
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ABBOT! 


of NEWARK 


THE SCIENTIFIC APPROACH 


Multi-channel oscillograms being made of the 
performance under load of a Cowlishaw Walker 
steel frame eccentric press at the Manchester 
Works of Associated Electrical Ladustries Ltd. 


This meticulous graphical analysis of the per- 
formance of this new range of eccentric presses 
of advanced design guarantee to the user:— 


higher productivity, better pressings and longer 
tool life. 


COWLISHAW WALKER ano company timiteo 


BIDDULPH, STOKE-ON-TRENT. Phone: Biddulph 3254. London Office: 117 Victoria Street, Westminster, $.W.!. Victoria 547 


Enter No. 471 on reply card _ 


There’s safety in numbers but 
One Wells Lamp can work 
wonders in fog. 


DISHED & FLANGED 
VESSEL ENDS 
BOILERS - LOCO 
FIREBOXES and all 


PRESSURE VESSELS 
Riveted or Welded 


a 
WELDED and FLANGED 
WORK A_ SPECIALITY 


ABBOTT & C° 


No. 18 KETTLE TORCH LAMP 
CAPACITY 3 PINTS PARAFFIN 


No. 18a TRENCH LAMP. s pints CAPACITY 


Also makers of Wells Waste Oil Filters, 
Oil Storage Cabinets, Barrel Pours, 
Lathe Drip Cans, Portable Industrial 


Oil Heaters, Lime Spraying Machines 
and Spray Guns. 


A. C. WELLS & CO. LTD., 


MOUNT STREET, HYDE. 
Telephone : HYDE 2953. Telegrams : UNBREAKABLE. HYDE 


Enter No. 472 on reply card 


(newark) LTD. 


NEWARK BOILER WORKS. 
NEWARK: NOTTS: ENGLAND 
Telephone: Newark 34. 


Eater No. 473 on reply card 
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29 GROFIS 
V.S.MGs 
ALL IN 

A LINE | 









Yes, Crofts Viriable Speed Motor Gears take the biscuit — that’s 
what they’ll tell you at the cereal factory where we photographed this 
battery of twenty-nine in action. 

Combining a flange mounted electric motor, variable speed 

drive and appropriate reduction gear, Crofts V.S.M.Gs are ideal 

for installation wherever a single compact unit is required because of 
limited space. 

The Vertical type, for powers up to 20 hp, is shown here, 

but a whole range of sizes is available and one’s bound 


to suit you. Send for publication 560TE giving 


all the information you’ll require. 


a. 


CROFTS (ENGINEERS) LIMITED 


POWER TRANSMISSION ENGINEERS 


THORNBURY BRADFORD 3 YORKSHIRE Tel: 6525! (20 lines) 
Grams: * Crofters Bradford Telex’ Telex 51186 





BRANCHES AT: Belfast Birmingham Bristol Cardiff Dublin Glasgow Ipswich Leeds Liverpool London 
Manchester Newcastle Northam pton Nottingham Sheffield Stoke-on-Trent 


Subsidiary Companies in Canada, South Africa, U.S.A. World-wide Representation. 


Enter No. 481 on reply card 
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B//7 6 @ 
‘Supreme Quality ‘ S/arkson 


NUNEATON, ENGLAND AND THROUGHOUT THE WORLD 


Enter No. 491 on reply card 
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BRITISH ROLLING MILLS Lime? & O 


Enter No. 501 on reply card 
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a sound foundation 


for trouble free 





service 






Motor Bogie frame supplied to 
Beyer Peacock Ltd. and W.G. 
Bagnall Led., for the 1,250 h.p. 
AIA-AIA Diesel Electric Locomo- 
tives built by the Traction Division 
of Brush Electrical Engineering Co.*Ltd. 
for the British Transport Commission. 








One piece cast steel BOGIES 


The design combines maximum strength with minimum weight. 
E S C “Commonwealth” bogies give smooth easy riding at 
all speeds and require the minimum of maintenance, ensuring 
maximum locomotive availability. 


ENGLISH STEEL 


CASTINGS CORPORATION LTD 


River Don Works. Sheffieid 


A WHOLLY OWNED SUBSIDIARY OF ENGLISH STEEL CORPORATION LTD. 
Enter No. 511 on reply card 








$2 









IN STEEL 
BLACK OR 
MACHINED 
TO 24 TONS 


THE INCE FORGE CO. LTD ~- WIGAN 
PARKS FORGE LTD “PROPRIETORS 











Enter No. 521 on reply card 





TRADE \ Sinedléy MARK 
PAN GRINDING MILLS 





FEVOLVING OR STATIONARY PANS 
PERFORATED OR SOLID BOTTOMS 
OVER OR UNDER DRIVEN 


Smedley Brothers. I's 
Belper. Derbyshire. 
Telephone: Belper 12 











Enter No. 522 on reply card 
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NO MORE 
D.C. MOTOR 
PROBLEMS! 






E.P.£. turn D.C. problems 
into 0.C. motors” 


















Not long ago, many people thought 
% it impossible to get D.C. motors ast 
a quickly and at a reasonable price. a 
& Some people still think so 


They don’t know about E.P.E 


'ELP.E. specialise in D.C. equip- 
Mem, combining ther many years 
expefience in this field with a keen 
interest in néw techniques. They 
can supply D.C. motors and 
generators of any enclosure 
quickly and at a reasonable price 


If you've a D.C. motor problem, *k 


why not bring it along to E.P.E ? 
If they haven’t a solution in stock, 
they'll be happy to make one for 
you ! 


ELECTRICAL POWER ENGINEERING CO. (B'ham) LTD. 
Bromford Lane, Birmingham 8 

"Phone : STEchford 226! 

Grams : Torque ‘Phone Birmingham 


London Office: 42/1, Grand Buildings, Trafalgar 
Squore, W.C.2. ‘Phone: WHitehal!l 5643 ond 7963 


me 


Enter No. 523 on reply card 





HUNT BROS LTD 


GRIFFIN FOUNDRY, OLDBURY 
Near BIRMINGHAM 


Telephone : BROADWELL 1161 & 11867 


Telegroms | GRIFFIN. OLDBURY 





Enter No. 524 on reply card 
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SCT! 
firefighter 


This fire ventilator saved a plant worth £3,500,000 


lt could well save yours 


As any fire chief will tell you, fire in an unventilated area 
quickly produces choking, superheated smoke and fumes 
—conditions which keep firefighters out of the building 
and make effective firefighting virtually impossible. Per- 
foration of the roof is the only remedy, but this is a hazar- 
dous operation which often endangers the life of the fire- 
man. 

The Colt Dual Purpose Ventilator has a special device 


that's acutely sensitive to heat. It opens automatically at a 


pre-determined temperature, releasing smoke, heat and 
fumes, keeping the fire localised. Firemen can enter the 
building, find the seat. of the fire and extinguish it—with 
minimum damage to plant and equipment 

Colt dual-purpose ventilators have the added advantage 
that under manual control they can be used for normal 
plant ventilation and provide excellent day-to-day work- 
ing conditions. 

Widespread adoption by industry is proof of managerial 
faith in the silent firefighter. 


Dual-Purpose Ventilators 


Automatic Fire protection—day-to-day controlled ventilation 
For information write to Dept. 89: COLT VENTILATION LIMITED, SURBITON, SURREY. ELMBRIDGE 0161 


Enter No. 531 on reply card 
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a new approach to 
oxygen analyser design 


GIVES FASTER RESPONSE, SAFER AND 
EASIER OPERATION, GREATER 
RELIABILITY AND ACCURACY, WIDE 
RANGE—FLEXIBILITY EXTREME 
RUGGEDNESS— 


An all-British analyser designed specifically for arduous chemical plant service 
Faraday’s direct method for measuring magnetic susceptibility has been 
modernised to give a rapid and specific measurement free from the technical 
snags of the magnetic wind principle. The delicate suspension is replaced by rare 
metal, providing a virtually unbreakable measuring system. The analyser is 

ideal for boiler control and chemical process use. 


bl a 


Sat OR Ge habs, GR RRS 4s CaS 


* F.S.D. 1°, to 100°, in six ranges 
* Rapid response —95°%/, response to input step-change achieved in 8 seconds with 


maximum sample flow-rate 
* Metal dumb-bell suspension proved against shocks of 2,000 g 
* Unaffected by viscosity, thermal conductivity and density, and insensitive to 


tilting and changes in sample flow-rate 
* Proved hy vears of plant use 


DCL SERVOM EX Oxygen Analyser type 83 


Full details and expert wehnical advice from 





A art AGN ARN ME RAN RIE, EO Ro. 


SERVOMEX CONTROLS LIMITED (Chemical Instruments Division) CROWBOROUGH SUSSEX Telephone Crowborough 1247 


& 
& 





- ote 9 


ORR ARDELL EDIT LE HE RN pic PPE 


Enter No. 541 on reply card 











| POWER TRANSMISSION— 
| through the medium of 

| FLEXIBLE 

| FABRIC 
| COUPLING 

| DISCS 






SUPERHEATERS 
FOR LANCASHIRE BOILERS 


Are you interested in getting 
greater efficiency and, at the same 
time, saving on your fuel costs? 
If so we invite you to consult us. 
Sugden Superheaters can be fitted 
with full damper control. They 
are suitable for all industrial 
purposes and can be fitted to all 
types of Shell boilers. 








Sugden Superheaters are 
*% Are easily assembied. 
= of cnt ticular value fae a % Give extreme torsional flexibility. 
ne Se errs % Absorb irregularities in load variations. 
are used. % Axial and parallel misalignments are corrected, 


ESTABLISHED 1t898 


LimiteD | HPERMETIC Pippen co [rp 


MOSLEY ROAD, TRAFFORD PARK, MANCHESTER 17 || Hermetic Works, Priory Road, Aston, BIRMINGHAM, 6 


Telephone : TRAFFORD PARK 2520 
"Phone : EAST 3638/9. Telegrams : “‘Hermetic Birmingham.” 
Enter No. $42 on reply card Enter No. 543 on reply card 
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METALWORKING 
MACHINERY 


PRESS BRAKES. Capacities 10 to 1000 tons pressure. 
Hydraulic (as illustrated) and Mechanical. For angle- 
bends and section forming in all thicknesses up to 
20 ft. wide. Can be tooled for piercing, notching etc. 


PLATE BENDING ROLLS. Pyramid (as illustrated) 
also Initial Pinch and Pinch/Pyramid types, in all 
sizes. For cylindrical and conical work in all thick- 
nesses up to 40 ft. wide. 


SHEET & PLATE LEVELLING ROLLS in sizes to 
deal with all commercial widths in thicknesses up 
to 2}". 


Specialist Manufacturers also of Guil- 
lotine Shears, Tube & Bar Straight- 


ening Machines, Section Straightening 
Machines, Slitting Lines, etc. Cata- 
logues on request. 





mn Ae. << 


RONX ENGINEERING CO. LTD.. LYE. WORCESTERSHIRE. ENGLAND 








Enter No. 551 on reply card 
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MORIES 


The 


SPECIALIST FOUNDRY 


for 
BLACKHEART MALLEABLE IRON 
and 
HEAT & ABRASION RESISTING 
ALLOY CASTINGS 


for 


Automobiles and commercial Vehicles 
Gas, Electricity and Steel Undertakings 
Mining and Quarrying Plant 
Cement, Brick, Pipe and Tile Works 
Heat Treatment Plants 
together with many others 


CASTINGS SUPPLIED AS CAST 
OR FULLY MACHINED 


Manufacturers of ‘PULMAC’ Pulverising Mills 
for Fine Grinding 


FOLLSAIN-WYCLIFFE FOUNDRIES LTD 


Lutterworth, nr. Rugby. Tel: Lutterworth 10, 60 & 152 


| hexagon, octagon, square or 
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TURN these shapes 
with the 


CHATWIN 
polygon 


Pomp tool box 


This lathe attachment will turn 


other shapes from round stock, 
and drill and finish in ONE 
OPERATION. 


It will bore holes for perfect 
matching to most shapes and turn 
mating shapes for a _ curved 
triangular drive. 





Write for the new fully illus- 
trated colour brochure. | 


THOMAS CHATWIN & CO. 


Great Tindal Street, Birmingham, 16 
el.: Edgbaston 3521 





Grams: Wycliffe, Lutterworth 





Area Sales Offices 


in London, Bristol, Manchester and 


Newcastle-upon- Tyne. 





Enter No. 562 on reply card 











0 hand boring 
RAWLDRILLS - Ravilbolt sizes 
Ato G 






For hand boring 
STARDRILLS for all Rawlbolt 
sizes. 


For use in hand 


DURIUM 

TIPPED my — drills 
c 3 t . 

DRILLS or or. sizes 


TRIFORM 
DRILLS 


For use in electric 
hammers for Rawl- 
bolt sizes C to K 


DURIUM For use in electric 
HAMMER hammers for Raw!- 
DRILLS bolt sizes C to J. 


P.H. BITS 
& RODS 


Enter No. 563 on reply card 


For use in pneu- 

matic hammers for 

Rawlbolt sizes E 
to K. 





| 





Rotary /Vibratory Drilling 


The Vibroto R.V.1. and R.V.2. machines combine 
rotary with vibratory action for making holes in 
exceptionally hard masonry Special hard tipped 
drills are used, and the power of the vibration can 
be adjusted to light or heavy as required. The 
machines can be converted to rotary action only 
for use with Durium masonry drills or standard 
twist drills. Chuch capacities R.V.1. 3”, R.V.2. 4,”. 
Technical folder V1535/3 provides full details. 





R.P.2 two speed drill 


This dual purpose tool with chuck speeds of 420 
and 1,200 r.p.m. is very versatile because not only is 
it suitable for drilling masonry with Durium tipped 
drills, it is also a good general purpose drill for 
hardwood and steel. It is fitted with a self- tighten- 
ing chuck which will hold the smallest drill like a 
vice, yet can be released by fiager pressure. Chuck 
capacit; ~.” Technical folder R1573/1 provides 
full details. 


THE RAWLPLUG COMPANY LIMITED, 





Drill Hammer Attachment 


drill this attachment will 
percussion action at 


When fixed to an electric 
convert the rotary motion to 


the rate of one blow per revolution. Any type of 
electric drill up to 2,000 r.p.m. can be used and 
the power of the blow can be adjusted to light 
medium or heavy to suit the hardness of the 
masonry Special “‘H type Rawidrills are used 
Capacity }" to 7” Technical folder DH1427 provides 
full details 





CROMWELL ROAD, LONDON, 














THE ENGINEER Dec, 16, 1960 


The Stamford By-Pass, officially 
f Opened on the 31st October, 1960, 
by the Rt. Hon. Ernest Marples, 
M.P., Minister of Transport, in- 


volved the construction of a dual 
carriageway plus the reconstruc- 


tion of the A.1. at each end of the 
new By-Pass. Basic facts are as 
follows :- 

Total length 83 miles; excavation 


1,300,000 cubic yards, including 


420,000 cubic yards of rock; 


number of bridges 14; three loop 

or slip roads. 

Once again, Monk experience 
® and resources have completed 


ahead of schedule another 
section of our National road 
improvement programme. 
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Consulting Engineers to the Ministry of Transport: Messrs. Stirling, Maynard & Partners. Architects for the Bridges: Messrs. F. J. Lenton & Partners. 


A. MONK & COMPANY LIMITED Warrington and London Offices at: Stamford, Hull, Middlesbrough 
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Just fifteen years ago, the Sandvik Coromant Rope Thread 
was born. The Sandvik Steel Works had become increas- 
ingly aware that long hole drilling called for high quality 
connections—simple enough for swift uncoupling by hand, 
yet strong enough to withstand the hardest wear and ill- 
treatment. So Sandvik and Atlas Copco combined their 
resources and vast experience to spark this idea into life. 
The result, the Coromant Rope Thread, has caused a 
revolution in the development of extension steel equipment. 
Look at the advantages :— 


SIMPLE ASSEMBLY AND FAST, 
EASY UNCOUPLING BY HAND 





RE-THREADING OF RODS 
WITHOUT HEAT TREATMENT 


Coromant drilling is economy drilling 


In addition to the advantages of easy handling, the 
Coromant Rope Thread helps to keep footage costs to a 
minimum—thanks to precision engineering, high quality 
Swedish alloy steel and the smooth contours of the Rope 
Thread design. 


Sandvik Coromant — 
sold throughout the world by Atlas Copco 


Sandvik Coromant drill steel equipment is sold exclusively 
by Atlas Copco—the world’s largest organisation speciali- 
sing solely in compressed air equipment. Further infor- 
tion is readily available from any Atlas Copco company 
or agent or from Atlas Copco AB, Stockholm 1, Sweden. 


Atlas Copco puts compressed air to work for the world 
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an idea that simplified 
long hole drilling 
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NEW WATER POLICY FORESHADOWED ? 

In our last issue we reported a speech made by Mr. 
Henry Brooke, Minister of Housing and Local Govern- 
ment, at the dinner of the Institution of Water Engineers. 
He thought the time was fast approaching for a “bold 
new approach” to make the best use of our water re- 
sources. That remark must raise hopes that the Govern- 
ment is at last screwing up its courage to take action to 
reduce the unwieldy number of authorities and private 
companies responsible for water supply in this country. 
Another remark made by the Minister reinforces the im- 
pression. He added that he was convinced that what 
was needed was a look at the conservation and use of 
water as a whole. Afterwards he seemed to go out of 
his way to mention how the Institution, to whose mem- 
bers he was speaking, felt that the supply of water for 
domestic and industrial use and for farming and the pre- 
servation of a satisfactory flow in rivers to ensure self- 
purification and amenity and for navigation should all 
be under a single authority in each catchment area. 
Thereby, the Institution felt, it could be made certain 
that water resources were developed in a balanced way 
for the benefit of everybody. He referred also to hydro- 
logical surveys of the Great Ouse and the Severn which 
have recently been carried out by engineers of his 
Ministry and which have revealed the multiplicity of 
places at which water is withdrawn from rivers for a 
variety of purposes and the similar multiplicity of places 
at which effluents are returned to it. Those surveys, 
together, no doubt, with six others now in hand, can be 
expected to show how very desirable it is that the whole 
water supply to, and drainage from, complete catchment 
areas should be brought under unified control. We think, 
too, they will demonstrate the need for some central 
control over the whole country as well. 

The Minister also referred to proposals for a national 
water grid; but he threw the cold water, which might flow 
through its pipes, over that suggestion. Some of his 
arguments for rejecting such proposals were sound 
enough. But not, surely, all. He stressed, for example, 
the costliness of pumping and said, rightly, that to keep 
water cheap the first thing to do is to develop local 
water supplies near to the place where water is required. 
But the argument leaves out of account at least two 
factors. The first of those two factors is that, under 
existing circumstances, in a summer of drought such as 
the country experienced in 1959, some regions short of 
storage capacity may have to impose restrictions on water 
usage in spite of the fact that regions close by have ample 
supplies. The point is an important one. Had the 
drought of 1959 persisted no more than a week or two 
longer than, in fact, it did, at least one important in- 
dustrial area would have gone out of production for lack 
of water, despite a satisfactory supply situation over the 
country as a whole. It was a very near thing. It would 
surely be advantageous were each catchment, once 
brought under unified control, to be linked to catch- 
ments adjacent to it so as to make water stored in any 
of those catchments available, at need, to others. Some- 


times, no doubt, there would be economic advantages in 
such links, in that one catchment may have available 
more easily and cheaply developed sites for reservoirs. 
The tunnel recently constructed by the Metropolitan 
Water Board in London to link the reservoirs in the 
Thames valley with the Lea valley supply system pro- 
vides an example. Linking of catchments in this way, 
which seems very likely to come about, must effectively 
lead to the creation of a water grid. Would it not be 
better, therefore, to plan such a grid rather than just let 
it grow up like Topsy? 

The other factor having a bearing on proposals for a 
water grid has only very recently come into prominence. 
We wonder whether the Minister has yet grasped its 
significance; or the rapidly growing urgency of taking 
some action in relation to it. In the Eastern parts of 
England the practice is growing amongst farmers of 
pumping water direct from rivers to irrigate the land. 
For all other uses to which water is put a substantial 
fraction of all the water abstracted finds it way eventually 
back to the river as effluent. But almost none of the 
water used for irrigation does so. The consequences bid 
fair to prove very serious. The hydrological survey of 
the Great Ouse, to which reference has already been 
made, showed that demands for water for irrigation are 
increasing at a rate of about 15 per cent a year. For 
farmers have found the increase of yield of crops amply 
repays the pumping costs and the cost of equipment. The 
survey contains the statement “It is difficult to escape the 
conclusion that if the present rate of expansion con- 
tinues, in five years’ time, when the present demand will 
have doubled, the condition of the river may well have 
become intolerable.” It is also made clear that even if 
storage reservoirs were created at suitable locations in 
the Great Ouse catchment area only a fraction of the 
total prospective demand (equal for the Great Ouse alone 
to half the total supplied daily by water undertakings in 
the whole of England and Wales!) could be met. In 
fact, if anything approaching the total demand is to be 
met in a dry year, it is obvious that water must be 
obtained from sources outside the Great Ouse catchment. 
Similar figures no doubt apply to the catchments of other 
rivers flowing through the Eastern counties. Possibly 
the demand will be met by the demineralisation of sea- 
water; the island of Guernsey has found such a proposi- 
tion financially sound. Alternatively, the water will have 
to be brought from regions in the West of this country 
where the rainfall is higher, where water can be more 
easily stored, and where water storage might help to 
alleviate such floods as have recently been experienced 
there. Provision for a substantial transfer of water from 
the west of the country to the east might call for the 
construction of an aqueduct or aqueducts which could 
become parts of a water grid stretching right across the 
country. 

But a distinction should be drawn between the two 
factors discussed. To provide for the irrigation demand, 
even in a no more than normally dry summer, very sub- 
stantial quantities of water would need to be stored in 
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the west and pumped across to the east. But provision 
against the exhaustion of stored supplies in any one 
catchment during a prolonged drought would require 
only the gradual and usually local and limited transfer of 
water between storage reservoirs in adjacent or not widely 
separated catchments. The main purpose of the grid 
would then be to make up for relatively small deficiencies 
in reservoir capacity in catchments not well supplied by 
nature with satisfactory sites for storage. 


DANGEROUS BRITTLENESS IN STEEL 

Between Preface and Introduction of a recent book on 
The Brittle Fracture of Steel, by Dr. W. D. Biggs, to be 
reviewed soon in our columns, we were intrigued to see 
printed the following quotation from THE ENGINEER, of 
June 18, 1861: “Effects of percussion and frost upon 
iron. . .. We need hardly say that this is one of the most 
important subjects that the engineers of the present day 
are called upon to investigate. The lives of many per- 
sons, and the property of many more, will be saved if 
the truth of the matter be discovered — lost if it be not.” 
Blacksmiths and armourers of old often noted that when 
their wrought iron was broken by slow bending it was 
“tough as steel”; the newly exposed surfaces of its frac- 
ture being dull and fibrous like wood. Less well known 
was the fact that the same piece of wrought iron, if 
notched on the tension side and broken by impact, was 
“brittle as a carrot”; its freshly fractured surface being 
bright and crystalline. Many an ironclad warrior must 
have suffered because his plate armour failed under rapid 
impact. 

When in January 1943 the S.S. “Schenectady”, whilst 
still in the fitting-out dock and without any excuse of 
rough weather, broke her back, the influence of low tem- 
peratures upon massive steel structures became a matter 
of paramount importance to designers and maintenance 
engineers. A flood of research resulted and has con- 
tinued to this day without a ray of hope that a single, 
simple panacea for the prevention of brittle fracture in 
service will be found. Much new knowledge from prac- 
tical experience and laboratory tests has been studied 
and summarised helpfully in the above book, which 
emanates from the Department of Engineering, Univer- 
sity of Cambridge, and quotes much from those other 
Cambridge experts, Mrs. C. F. Tipper and Professor 
A. H. Cottrell. But in the symposium on “Steels for 
Reactor Pressure Vessels”, held in London at the end 
of November, Cottrell maintained that crack-initiation 
effects of great practical importance have as yet received 
only the most tentative of explanations. 

Intensive study is now being made of the effects of 
notch sensitiveness, strain-ageing, radiation damage, 
creep at high temperatures, brittleness at low tempera- 
tures, and corrosion of iron and steel in liquid sodium, 
fo mention but a few. But in the coming century steels 
will be made by many new processes, and for each of 
them it will be imperative to investigate “effects of per- 
cussion and frost upon iron,” before it will be possible 
to write those specifications which will be essential to 
the safety of life and property. 


MORE RAILWAY “ TEETHING TROUBLES ” 


A succession of failures in the rolling stock for the 
newly-electrified North East London suburban services 
from Liverpool Street has produced the usual crop of 
official statements and public misunderstandings. An 
Essex newspaper thought it had put its finger on the 
trouble by the discovery (erroneous) that while the new 
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electrification is with high-voltage a.c., it is side by side 
at Liverpool Street with the high-voltage d.c. system of 
the line to Shenfield and Southend, and that the two “do 
not mix”. This ignored the fact that the Shenfield and 
Southend services were converted to a.c. early in Novem- 
ber, but have so far drawn attention to themselves only 
by two or three cases of the contact wire collapsing. 
However, the Essex oracle was quoted without com- 
ment in a B.B.C. local news bulletin and must have 
spread confusion and misunderstanding on a wide scale. 

Meanwhile the trouble in the North East London 
trains appears to rise from surges in the traction circuit 
which may occur when the circuit breaker opens. The 
suspected area of trouble is in the circuit comprising the 
transformer secondary, the smoothing choke, rectifiers 
and traction motors, the latter being subjected to surges 
up to 7000V. One of the reported statements last week 
appeared to throw the blame specifically on the motors, 
but the difficulties are obviously associated with circuit 
phenomena and not with individual items of equipment. 
A 750V. motor suddenly subjected to 7000V must be 
expected to protest. Similar motors are operating with- 
out trouble in locomotives on the Manchester-Crewe line 
and had undergone lengthy pre-service running on the 
Colchester-Clacton-Walton section. The conditions on 
these routes are not quite the same, however, for the 
North East London lines have a greater number of 
neutral sections in the overhead system between different 
sources of supply, on all of which the circuit breaker 
opens, so that any tendency to surges in these conditions 
has increased opportunity of showing itself. It is hoped 
that the trouble can be overcome by fitting surge diverters 
and the work is in hand by the contractor. 

The episode is of a kind becoming distressingly familiar 
after railway modernisation schemes are inaugurated, so 
much so that speeches at inaugural ceremonies usually 
include a prayer for freedom from “teething troubles”. 
We hope that reliance is not being placed in prayer 
alone, and that every effort is made on all sides to study 
individual conditions of operation before public services 
are begun. It is constantly proclaimed that British Rail- 
ways now provide a shop window for industry. This 
consideration is as important as public service in 
demanding still greater determination that electrical or 
mechanical troubles do not come to be regarded as 
inevitable when new services are introduced, for they 
bring the risk of recriminations in the heat of the moment 
which are a disservice to all concerned. 


HEAR THE OTHER SIDE 

Among terse pieces of wisdom which we do well to 
commit to memory and to life are the three words Audi 
alteram partem found in St. Augustine’s De Duabus 
Animabus. Translated into English this advice is con- 
veyed in four words: “Hear the other side,” and it may 
surely be said that they remain even more worthy of 
attention to-day than they did in the fifth century. In 
order to “hear the other side” someone must start the 
talking and it was a well-known and experienced Member 
of Parliament — himself a former trade union official — 
who, on the occasion of a strike which involved severe 
industrial disturbance and loss of earnings, inquired in 
the House of Commons as to “how many bruised noses, 
black eyes and cauliflower ears do you need before you 
sit down and talk?” There is, however, a truly deplor- 
able tendency to use industrial (and political) discussions 
as occasions wherein, to quote a blunt Anglo-Saxon 
phrase, contestants “chuck their weight about” and those 
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who indulge in this sort of thing are usually deficient in 
the precious quality of prudence. The trouble is—as re- 
marked by Emerson—that we are all apt to boil at 
different temperatures, a state of affairs tending to pro- 
duce an atmosphere of hostility before we really get 
going. An eloquent example of the influence of a friendly 
atmosphere is provided by the story of the meeting be- 
tween Oliver Cromwell and George Fox, the purpose 
of which was to reduce tension arising from religious 
and political differences. At the close of the conversation 
and as Fox was about to leave, Cromwell caught him by 
the hand saying: “Come again to my house, for if thou 
and I were but an hour of a day together, we should 
be nearer one to the other,” adding that he wished him 
“no more ill than he did to his own soul.” We need not 
doubt that among the influences which so moved Crom- 
well was the politeness of Fox, it being the testimony 
of William Penn that in manners, Fox was “civil beyond 
all forms of breeding.” If there is any deduction from 
human history which can be deemed axiomatic, it is that 
the exercise of power without prudence leads to calamity. 
We do not lack a significant warning from mechanical en- 
gineering science according to which the imposition of 
stress on ductile material must be determined with refer- 
ence to the fatigue strength of the material rather than to 
its ultimate breaking strength. Consideration of this pre- 
caution would go a long way to lessen the risk of labour 
disputes ending in strikes damaging to all concerned. 
Apart from the reference to the fatigue strength, we have 
also to remember the consequences which may arise 
from the stress-raising effect of a mark or scratch on the 
surface of metal subjected to heavy loads. If, in nego- 
tiations where honest differences of opinion may and do 
arise, punctilious care could be exercised in avoiding 
verbal scratches, the risk of temperamental stress-raising 
must surely be reduced. Incidentally, verbal scratches 
are frequently caused by our failure to realise the emotive 
meanings of words before we use them. 

There has been emerging lately a clearer conception of 
the importance of avoiding procedures which, if per- 
sisted in, must cause damage to the nation and im- 
poverishment to its citizens. At Christmastide can it not 
be appropriately asked whether the conception of two 
sides in industry has not become obsolete in so far as it 
relates to the suggestion of a slogging-match? Current and 
prospective technological developments render it impera- 
tive that both sides should strive for the highest possible 
degree of co-operation as partners not opponents. Long 
ago it was laid down by a distinguished American 
engineer (Frederick Winslow Taylor) that if there 
must be two sides, then each should possess objec- 
tives directed to the well-being and growth of all 
those honestly partaking in the industry. Both 
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sides being alike dependent upon the prosperity of the 
undertaking it must be deemed an obligation binding on 
every individual concerned that they should take no 
action which, likely to reduce the size of the surplus, 
must cause injury to all. This leads to two propositions 
regarded by Taylor as fundamental, in that without them, 
scientific management cannot be said to exist. First: 
“That both sides take their eyes off the division of the 
surplus as the all-important matter and together turn 
their attention towards increasing the size of the surplus.” 
Secand: That special attention be given to “the accurate 
study of the motives which influence men.” 








































A MAJOR DRAG ON THE GERMANY ECONOMY 

A recent conference at Essen organised by the 
German Productivity Council (RKW) gave some im- 
pressive examples of the excessive proliferation of de- 
signs which, the Council contends, represents an im- 
portant handicap to the efficient running of the national 
economy. Thus, a certain factory for motor vehicle 
accessories is called upon to produce 94 different traffi- 
cator lights and about 150 different support brackets 
for windscreen wipers, another makes some 200 kinds of 
speedometer and 40 different brake pressure gauges, a 
third, 170 different designs of motor-cycle brake. 

A leading firm for office machines which exports to 
94 different countries has to produce, stock and distribute 
to the trade no less than 135,544 different typewriter rib- 
bons. This enormous diversity is explained by the 
existing variety of reels, colours, depths of impregnation 
(five grades in Germany), widths and other factors, and 
the resulting number of possible combinations which 
are in demand. In a large ball-bearing works, about 
half the output is accounted for by 17 different designs 
on which several German car manufacturers have agreed 
to standardise. This production is largely automated 
and requires only 500 workers. The other 50 per cent 
of the firm’s output is distributed over a large number 
of medium and short series, the production of which is 
stated to occupy a workforce of 14,500 people. 

It would appear on the face of it that in many cases 
there must be plenty of scope for reducing the number 
of variants to a few basic designs. The RKW is now 
endeavouring, by putting the facts before industry and 
stimulating discussion amongst the experts, to open a 
way towards more rational approach to a problem which 

particularly in the present circumstances of labour 
shortage represents a serious obstacle to continued 
progress. It is often argued that British firms are too 
complacent about the production of variants and that 
they should press onwards more vigorously towards 
simplification. They.are clearly not alone. Competitors 
on the Continent suffer from the same trouble. 





** ENGINE FOR COMMON ROADs.” 


“ This engine was designed and erected by Messrs. Louch and 
Messenger at their workshop, Swindon, and has been running for 
the last two years with perfect success. It has a vertical boiler placed 
slightly raking, and is constructed on the multitubular superheating 
plan, being supplied with water by a feed apparatus. 

“ The engines work directly to the crank-shaft, having cylinders 
of 34in diameter and Sin stroke. The driving wheels are 3ft 6in 
diameter, and the leading 2ft. The steering is effected by a quick 
thread screw. The water-tanks are both behind and in front of the 
boiler and contain forty gallons, the tank behind forming the seat 
for the driver. The machine complete for a journey weighs about 
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8 cwt., the engines working up to about 3 horse power, with a pressure 
of 120 Ib. per square in. 

“ The boiler, being slightly inclined, very considerably augments 
its generative powers by exposing a slanting heating surface, and was 
adopted by the makers in preference to the horizontal plan on 
account of the small space it occupies ; and in ascending or descend- 
ing gradients its water-level is never materially disturbed, and con- 
sequently the danger of getting the fire-box dry is obviated. 

“ Its speed on a level is fifteen miles per hour, and on a good hard 
road would rise to eighteen, working up an incline of | in 20 at the rate 
of six miles per hour. 

** This engine, on account of its extreme lightness when compared 
with its power (which, for a road engine, is a most essential feature), 
has been pronounced by one of the most experienced engineers on 
the Great Western Railway to te one of the best yet turned out.” 
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P & O—Orient Liner “ Oriana” 


No. I 


The “ Oriana” 
P.&O. 


was built for the Australia and trans-Pacific 


(Concluded from page 965, December 9) 


service of the 


Orient Lines and carries 688 first class and 1496 tourist class passengers. 


The ship has a gross registered tonnage of 41,923, and a service speed of 27-5 


knots, which is maintained by a twin-screw arrangement of double-reduction 


gear turbines. 


This machinery develops a normal service power of 65,000 s.h.p. 


and is supplied with steam at 700 lb per square inch gauge and 950 deg. Fah. 
by four Foster Wheeler E.S.D. boilers. 


HE “ Oriana,” of which the hull, accom- 
modation and _ ship’s services were 
described last week, is powered by a two- 
shaft arrangement of double-reduction geared 
turbines of Pametrada design. These units 
develop 65,000 service s.h.p. to maintain a 
service speed of 27-5 knots and are supplied 
with steam by four Foster Wheeler E.S.D. 
boilers. The machinery was built at the Barrow 
works of the shipbuilders and is arranged 
together with the main auxiliaries as shown 
in our general arrangement drawing. This 
also shows that the boilers are mounted 
athwartships, forward and aft of a central 
firing aisle with the associated forced draught 
fans located in the boiler-room wings. 
Immediately forward of the boiler-room is the 
stabiliser compartment and forward of that 
is the main generator room in which there are 
four Allen-turbo-generators. From this 
room a ladderway in an oiltight passage 
leads up to the refrigerating machinery flat, 
housing refrigerating and air-conditioning 
plant. On trial the machinery when develop- 
ing an overload power of 82,500 s.h.p. gave 
the liner a speed of 30-6 knots in Force 7 
weather with a fuel consumption, for main 
machinery only, of 0-46 lb per shaft horse- 
power hour. During astern manoeuvring 
trials the ship was brought to a stop from 
28 knots ahead and then attained a speed of 
15 knots astern in a time of five minutes. 
Apart from the performance of the 
machinery, it is reported that there was a 
noticeable lack of vibration which perhaps 
reflects the results of research into this 
problem during recent years. The unusual 
position of the thrust blocks which are fitted 
with resonance changers and are positioned 
at some distance along the tunnels is of 
interest, as is the fitting of a Muirhead- 
Pametrada integrating powermeter which 
records over any period of time the shaft 
horsepower hours developed by each set of 
machinery. Among the innovations in the 
boiler-room are the two-stage pumping and 
heating of the oil fuel, the adoption of sus- 
pended flame burners and the automatic 
control of the viscosity of the oil fuel, while 
for the development of electrical power, 
pass-in pass-out turbo-generators have been 
installed. 


TURBINES AND GEARING 

Each set of machinery, as seen in our 
illustration of the port set of turbines and 
gearing on the test bed, consists of h.p., 
i.p., and Lp. turbines and the installation 
develops a total of 65,000 s.h.p. in service at 
147 propeller r.p.m. and a maximum of 
80,000 s.h.p. at 157-5 propeller r.p.m. The 
astern units develop 42,000 s.h.p. and steam 
is used at an initial pressure of 700 Ib per 
square inch gauge and 950 deg. Fah. The 
casings of the h.p. turbines are of molyb- 
denum-vanadium cast steel and the turbine, 
of all-impulse design, has a first stage of one 
impulse wheel with two rows of blades, then 
eight single-row impulse wheels machined out 


of the rotor which is forged from chrome- 
molybdenum-vanadium steel and tested for 
thermal stability. Central control valves, 
mounted in a separate nozzle box of torus 
design, are fitted to the h.p. turbine. Nine 
single-row impulse wheels form the i.p. 
turbine and are machined out of a 4 per cent 
molybdenum steel forged rotor. The casing 
is of cast steel, and bled steam for feed air 
heating and for the evaporating plant is 
taken from before the fourth or seventh 
stage, 97 lb and 45 Ib per square inch gauge 
respectively, according to the power being 
developed. 
the i.p. turbine is the one two-row impulse 
wheel forming the h.p. astern turbine. Of 
double flow mixed impulse reaction design, 
the l.p. turbine has four single-row impulse 
Stages, then six reaction stages, and all wheel 
discs are machined out of the forged carbon 
steel rotor. The casing of the |.p. turbine is of 
cast steel and the outer casing is fabricated 
from mild steel, and incorporated at the 
forward end of the |.p. cylinder is the I.p. 
astern turbine which consists of two separate 
impulse wheels. 

All nozzles and blading are of stainless 
iron except at the high temperature end of 
the h.p. turbine where the material has a 
molybdenum addition. An unbalanced axial 
thrust is taken by Michell thrust bearings, and 
Aspinall’s emergency trip governors with 
fore and aft movement control have been 


fitted to the h.p. and I.p. turbines, while the 


Overhung at this forward end of 
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i.p. turbine is fitted with a ring pattern over- 
speed governor of Cockburns, Ltd., Car- 
donald, design. The inner pockets of the 
spring-backed steam glands, fitted to the 
turbines, are connected to a steam collector 
maintained at | lb per square inch gauge, 
while the outer pockets are connected to 
Weir gland steam condensers which maintain 
an ample vacuum at the most remote gland 
pocket. 

The h.p., i.p. and |.p. turbines are designed 
to run at 4085, 3588 and 2918 r.p.m. respect- 
ively at maximum power and each drives the 
main wheel through a primary pinion, a 
primary wheel and a secondary pinion, the 
drive to the primary pinion being through a 
small toothed flexible coupling. Quill shafts 
are coupled, at their forward ends, to the 
primary wheel shafts and pass through the 
hollow secondary pinions to drive them 
through flexible couplings at their after ends. 
The h.p., i.p., and Lp. pinions have a face 
width of 29in with a 3in gap and 65, 74 and 
91 teeth respectively, while the primary 
wheels have 243 teeth. The secondary 
pinions have eighty-one teeth and the main 
gear wheels 562 teeth on a face width of 
48in with a 3in gap. For the primary gears 
the tooth form is involute 6in to 10in pitch 
and for the secondary gears, involute 8in to 
10in pitch, with all gears having a 16 deg 
pressure angle. The primary and secondary 
pinions, and quill shafts are forged from 
55 tons per square inch nickel-chromium- 
molybdenum steel while the primary and 
main gear wheels have forged steel rims 
pegged and shrunk on to cast iron centres 
mounted on forged steel shafts. 

The main gear wheels are statically 
balanced, the remainder of the gearing being 
dynamically balanced and the whole mounted 
in gear cases of fabricated steel, with the first 
reduction gears in separate gear cases. The 
bearings for the primary and secondary 
pinions and the primary wheel shaft are 
removable gunmetal bushes, white metal 
lined, while those for the main wheel shaft 


are cast iron, white metal lined. Cast steel 
housings carry the h.p. primary pinion 
bearings, the remaining bearings having 
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Main gearbox being installed 


housings of fabricated steel. Automatic 
turning gear, supplied by Associated Elec- 
trical Industries, Ltd., is fitted to turn the 
turbines at slow speed, approximately equiv- 
alent to | propeller r.p.m. in ten minutes, to 
prevent possible shaft distortion. The gear, 
which is hydraulically controlled from the 
main manoeuvring platform, consists of a 
20 h.p. motor driving the Lp. pinion shafts 
through gearing. Our illustration shows one 
of the main gearboxes being installed. 

Three electrically driven two-stage Drys- 
dale pumps, each rated to deliver 50,000 
gallons per hour against a discharge pressure 
of 55 lb per square inch gauge, lubricate the 
turbines and gearing. In the circuit are 
magnetic strainers, ““Auto-Klean” strainers, 
Serck coolers, and two 250 gallons per hour 
Alfa-Laval centrifugal purifiers and heaters 
taking steam at 250 lb per square inch gauge 
and 450 deg. Fah. to raise the temperature 
of the oil from 60 deg. to 160 deg. Fah. 
Two gravity tanks provide a seven minutes 
supply in the event of pump failure. 

All the propeller shafting is of solid forged 
mild steel and has integral flanged couplings 
except aft where there is a coupling of 
“muff” design to facilitate withdrawal 
of the tail shaft. The intermediate 
shafting, seen in our illustration of the port 
shaft tunnel, is of 24%in diameter and the 
tail shaft of 27jin diameter and the bearing 
blocks are of Michell self-lubricating pivoted 
pattern. As already mentioned, the thrust 
blocks, which are fitted with a resonance 
changer, are placed in the tunnel as far aft as 
possible so as to lift the resonant speed for 
axial vibration of the shafting above the 
running range. Four-bladed solid propellers, 
each of 20ft diameter and weighing about 
29 tons, are fitted and on the port shaft is a 
propeller of Heliston design manufactured by 
J. Stone and Co., Ltd., while the Manganese 
Bronze and Brass Company, Ltd. has 
supplied a propeller of “ Scimitar” design 
for the starboard shaft. Each company has 
provided a spare propeller to the opposite 
hand. The carefully planned layout of the 
engine-room which has been designed to 
facilitate the work of the engineers on watch 
is matched by the wide degree of instru- 
mentation which can be seen in our illus- 
tration of the manoeuvring platform. 


STEAM PLANT 
Four Foster Wheeler E.S.D. water-tube 
boilers, one of which can be seen being 
lowered into the ship in an accompanying 
illustration, fitted with air attemporators to 


maintain the superheat at 960 deg. Fah. at sea 
and reduce it to 825 deg. Fah. for manoeuvr- 
ing, generate steam at 760 lb per square inch 
gauge. Oil fuel is burnt under a system of 
balanced draught and the air/fuel ratio, 
steam pressure and temperature are controlled 
by Bailey Automatic Control equipment, 
one set of which can be seen in our general 
view of the firing aisle in the boiler-room. 
Each boiler, which has generating, economiser 
and superheater surfaces of 23,675, 19,920 
and 6080 square feet respectively, has a 
maximum continuous evaporation of 200,000 
Ib per hour and a service rating of 160,000 Ib 
per hour. There are two drums to each 
boiler, of fusion-welded open-hearth steel and 
the main generating surface consists of a 
single bank of tubes connecting steam and 
water drums. The water wall tubes, of 24in 
outside diameter by 0-212 in thick, discharge 
directly into the steam drum by floor tubes 
and the rear wall tubes are supplied from the 
water drum by floor tubes feeding the lower 
header and discharge into the rear roof 
header which is connected by riser tubes to 
the steam drum. External downcomers 
provide adequate circulation under all con- 
ditions of steaming and to simplify main- 
tenance and allow unobstructed gas flow no 
gas baffles are fitted. 

The oil fuel installation was supplied by 
Joseph Lucas, Ltd., and is designed for 
6000 seconds oil and consists of four pumping 
and heating units, each having a low-pressure 


,* a P 
0 SS EE AS Ee || 








Dec. 16,1960 THE ENGINEER 





Port shaft tunnel looking aft 


and a high-pressure pump and a low- 
temperature and high-temperature heater 
and delivering fuel at 68 seconds Redwood 
No. | to the sprayers. To each boiler furnace 
there are eight 1Sin and one 10in suspended 
flame pattern registers, each designed to 
burn 1880 1b per hour and 855 Ib per hour 
respectively, at a fuel pressure of 500 Ib per 
square inch gauge, with a draught loss of 
7-8in water gauge and air preheated to 
290 deg. Fah. Combustion intensity is 
400,000 B.Th.U. per cubic foot per hour 
and the turn down fuel flows for the respective 
sizes of register are 1400 lb and 640 Ib per 
hour at 275 lb per square inch and with a 
draught loss of 4-3in water gauge. The fuel 
is maintained at a constant viscosity for 
efficient combustion by means of a 
“ Viscostat,” and the Bailey automatic 
combustion control equipment operates one 
oil fuel spill valve on each boiler. 

For each boiler there is a Howden single 
inlet forced draught fan driven by a 244 b.h.p. 
Allen motor and rated at 69,000 cubic feet 
per minute of air at 100 deg. Fah. against a 
pressure of 164in water gauge. The corre- 
sponding Howden induced draught fans, 
each driven by a 394 b.h.p. Allen motor, are 
each capable of dealing with 118,000 cubic 
feet per minute of gases at 450 deg. Fah. 
against a pressure drop of 17in water gauge 
to give the gas a velocity of 50ft per second. 
Arrangements provide for air discharged 
from the ventilation fans to pass to induced 
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One of the Foster Wheeler boilers being lowered into 
the ship 


draught fan suction so that the boiler-room 

will not be contaminated if the ship passes 

through a contaminated area. Clyde Blowers, 

Ltd. provided the sootblower installation 

consisting of six retractable single-nozzle 

blowers and eight multi-dual nozzle blowers. 
CLOSED Freep SYSTEM 


Associated with each set of turbines is an 
underslung Weir regenerative condenser 
having fabricated mild steel bodies, a cooling 
surface of 32,000 square feet and able to 
maintain a vacuum of 28in with sea-water at 
86 deg. Fah. Yorkshire Imperial Metals, 
Ltd. manufactured the 10,100 jin o.d. by 
18 gauge thick cupro-nickel tubes which have 
“Crane” flexible metallic packing. For each 
condenser there are two electrically driven 
extraction pumps, one working and one 
standby, each having a normal capacity of 
305,000 Ib per hour and an overload capacity 
of 380,000lb per hour. The condensate 
passes through two “ Maxivac”’ steam-jet, 
three-stage air ejectors, each capable of 
dealing with 84-51b of air associated with 
143-5 lb of vapour per hour. There are two 
combined gland-steam and ejector condensers, 
each 120 square feet in area, and rated to deal 
with 1000 lb per hour steam and 450 Ib per 
hour of air at lin of vacuum. The drain 
cooler with a surface of 1200 square feet can 
pass 610,000lb of feed water per hour. 
Two high pressure, four-pass, feed heaters, 
each able to handle 610,000 Ib of feed water 
per hour, are installed. One has a surface of 
1800 square feet and is capable of condensing 
24,000 Ib per hour of steam from the evapora- 
tors, while the other has 2600 square feet of 
surface and able to condense 47,000 lb per 
hour of steam. The two turbine-driven main 
feed pumps each have a capacity of 610,000 
to 795,000 Ib per hour against a pressure of 
1050 Ib per square inch gauge with a steam 
consumption of 23,500Ib to 27,200 lb per 
hour at 750lb per square inch gauge and 
960 deg. Fah. For harbour duties there is a 
turbine-driven feed pump of 100,000 Ib to 
130,000 Ib per hour rating against a pressure 
head of 950 lb per square inch gauge and a 
motor-driven, three-throw pump of 20,000 Ib 
per hour capacity against a discharge pressure 
of 1100 Ib per square inch gauge. 

To ensure that the feed water, under 
harbour conditions, is free of oxygen, a Weir 
optimum de-aerating plant is installed con- 
sisting of a de-aerator vessel of 190,000 Ib per 
hour capacity when supplied with 20,000 Ib 
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per hour of steam, a “Lo-hed”’ vertical 
water supply pump of 96,000 Ib to 120,000 Ib 
per hour, and a “ Lo-hed ™ water extraction 
pump of 190,000 Ib to 237,000 Ib per hour 
capacity. An anion exchange column, 
supplied by the County Water Softener 
Company, Ltd., removes the CO, from the 
feed water when in harbour. 

A Weir distilling plant is fitted to satisfy 
boiler and domestic requirements for fresh 
water and is designed to produce 650 tons of 
fresh-water per twenty-four hours when 
supplied with 34,200lb of bled steam at 
25 lb per square inch gauge. There are six 
vertical evaporators arranged to operate in 
three groups of two working in double effect. 
Each salt water evaporator has a heating 
surface of 1050 square feet and “‘Thermoflex” 
elements and vapour scrubbers. Included in 
the system are two 19,000 gallons per hour 
Drysdale feed pumps two Weir  dis- 
tilling condensers, each of 550 square feet 
cooling surface and able to condense 300 tons 
of vapour per twenty-four hours ; one 45,000 
gallons per hour Drysdale upright sea-water 
circulating pump; one “ Maxivac” air 
ejector ; three 3100 gallons per hour Drysdale 
fresh-water extraction pumps; and four 2100 
gallons per hour brine pumps. 

Practically all the auxiliaries are electrically 
driven, the motors being fitted with radio 
interference suppressors and being mainly 
manufactured by W. H. Allen, Sons, and Co., 


Ltd. This company, together with Drysdale 
and Co., Ltd., and G. and J. Weir, Ltd., 
supplied most of the pumps. Among the 


Allen units are four “ Conqueror” main 
circulating pumps designed to discharge 
16,500 gallons per minute against a 26ft head 
and driven by a 200 h.p. motor; two 300 tons 
per hour against 140ft head sanitary pumps ; 
one bath pump of 80 tons per hour capacity 
against a head of 130ft. The Drysdale gear 
includes one general service pump rated at 
300 tons per hour against 50 lb per square 
inch gauge pressure head on bilge duty or 
150 tons per hour against a pressure head of 
100 Ib per square inch gauge for fire duty; 
one 75 tons per hour auxiliary bilge pump ; 
one 240 tons per hour boiler room bilge 
pump ; one 240 tons per hour boiler-room 
fire and bilge pump and a similar unit in the 
refrigerating machinery room; and two 
100 tons per hour against a head of 70ft plus 
a suction lift of 28ft oil fuel transfer pumps. 
Other auxiliaries in the machinery spaces are 
a Carruthers three-throw bilge pump with a 
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capacity of 75 tons per hour against a head of 
SOft; a Weir “ Uniflex’’ condenser for 
dealing with surplus exhaust steam and having 
a cooling surface of 600 square feet ; two 
** Broomwade "’ air compressors, each deliver 
ing 75 cubic feet of free air per minute at 
120 Ib per square inch gauge, and a “* Victor ” 
50 tons per hour oily water separator. 

To ensure a high state of cleanliness the 
boilers, steam pipes, condensers and closed 
feed system have been cleaned with inhibited 
citric acid. Afterwards the boilers were 
filled with a solution of tri-sodium phosphate 
and hydrazine, while the steam pipes, con 
densers and closed feed system were treated 
with a solution of inhibited phospheric acid 
by the McAlpine Chemical Company, Ltd 
For fire extinguishing purposes Mather and 
Platt, Ltd., has supplied a complete system of 
** Mulsi ” sprayers erected on fixed pipework 
and arrangements provided for instantaneous 
coupling to four hydrant valves in the engine- 
room and two in the boiler-room. The in- 
stallation includes a single-stage ‘* Medivane”’ 
centrifugal pump driven by a 106 b.h.p. motor 
and rated to deliver 1350 gallons of sea-water 
per minute against a pressure head of 80 Ib 
per square inch gauge 

Ventilation of the engine, boiler and gene- 
rator rooms is effected by a total of seventeen 
“ Torpedo ’ fans supplied by Thermotank, 
Ltd. For the engine-room there are four 
65in diameter supply units, each of 55,000 
cubic feet per minute capacity and four 65in 
diameter exhaust fans rated to handle 
62,500 cubic feet of air per minute. Air is 
supplied to the boiler-room by four 80in 
diameter 85,000 cubic feet per minute fans, 
while for the generator room air is provided 
by two 45in diameter fans of 32,500 cubic 
feet per minute capacity and exhausted by 
three 45in diameter fans having a capacity of 
25,000 cubic feet per minute. 


ELECTRICAL MACHINERY 


To satisfy the demand for electrical power 
for engine-room auxiliaries, heating, lighting, 
hotel and domestic services there are four 
1750kW, 220V, d.c., turbine-driven generators 
manufactured by W. H. Allen and Sons, Ltd., 
one of which is a standby. Each set has an 
overload capacity of 10 per cent for two hours 
and is driven by a multi-stage pass-out con- 
densing turbine able to pass-in exhaust steam 
from the turbo compressors. The normal 
pass-out quantity from each turbine is 
7500 Ib per hour and the maximum 18,500 Ib 





View of common athwartship] firing aisle showing boiler controls 
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per hour of steam at 65 lb per square inch 
gauge, while the normal pass-in quantity is 
11,300 Ib per hour at 710 deg. Fah. rising to 
18,500 Ib per hour maximum at 870 deg. 
Fah. at 65 lb per square inch gauge. Each 
turbine is designed for steam at 700 Ib per 
square inch gauge and 950 deg. Fah. and is 
complete with a condenser having an exhaust 
vacuum 28- Sin with cooling water at 75 deg. 
Fah. The turbines drive the water-cooled 
compound wound generators through Allen- 
Stoeckicht epicyclic planetary gearing having 


a reduction ratio of 11-35 to | to reduce the 
turbine speed from 6250 r.p.m. to 550 r.p.m. 
at the generator. 

Alternating current supplies, mainly for 
fluorescent lighting, are provided by three 
Laurence Scott motor-alternators, each of 
250kW, 230V, three-phase, 50 cycles. In 
the generator-room are arranged three Allen 
“Conqueror” auxiliary circulating pumps, 
each rated to deliver 5000 gallons per minute 
against a 25ft head ; one Drysdale lubricating 
oil transfer pump and one De Laval lubricat- 
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ing oil purifier ; and two Babcock and Wilcox 
spray pattern de-superheaters, each capable 
of handling 25,000 lb of steam per hour at 
65 Ib per square inch gauge and arranged to 
reduce the steam temperature from 780 deg. 
to 350 deg. Fah. when supplied with 5520 Ib 
of de-superheating water per hour at 115 1b 
per square inch gauge. Also provided by 
W. H. Allen, Sons and Company, Ltd., are 
two emergency 200kW, 220V, d.c., diesel- 
driven generators which are located in a 
compartment forward on “ C ” deck. 


Supersonic Transport Aircraft 


Last week the Royal Aeronautical Society 


held an all-day discussion on Supersonic 


Transport Aircraft in its new lecture theatre 


at 4, Hamilton Place. Below are condensed 


the contributions of the invited speakers 


and the discussions. 


HE all-day discussion on Supersonic 

Transport Aircraft held by the Royal 
Aeronautical Society on December 8 was 
opened with the paper designated “ Aero- 
dynamics I,” given by Mr. M. G. Wilde, 
Assistant Chief Designer, Bristol Aircraft, 
Ltd. Mr. Wilde considered the transport 
of cruising speed M.2 favoured in the pub- 
lished work of Morgan, for which it has 
been shown by Kuchemann that the shape 
for optimum cruising lift/drag ratio is given 
by a slender delta wing in which the ratio of 
length to semi-span is 2:02. However, it 
was necessary also to consider operation 
away from the cruising condition, and when 
this was done the slender delta wing appeared 
unattractive. Studies of a hypothetical air- 
craft which, with a slender delta all-wing 
form, would have a wing area of 6000 
square feet showed that if the span was 
increased and the wing area reduced to 
5000 square feet (a fuselage, completely 
ahead of the trailing edge, appeared in order 
to conserve the length and volume) the cruis- 
ing L/D fell from 8-9 to 7-6. (An illustration 
showed a shape with leading edges curved 
in plan form in what is termed an “ ogee ” 
shape.) The L/D in subsonic flight, how- 
ever, rose from 8-75 to 11, while at an 
assumed approach attitude of 12 deg. the 
speed dropped from 157 knots to 140 knots. 
Because of the deterioration in cruising L/D, 
more thrust would be needed, but the 
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structure weight would be lower ; the take- 
off distance would improve accordingly 
from 11,000ft to 8000ft, while the maximum 
noise at a point 4-2 miles down the track 
would drop from 130 to 110 PN dB. It was 
pointed out that this analysis favoured the 
slender delta, since on a machine with a 
rather large fuselage it should be possible to 
produce favourable interference and so 
improve the L/D ratio predicted by the 
theory used. 

Mr. C.H. Jackson (British Overseas Airways 
Corporation) drew attention to the assumed 
incidence of 12 deg. in the approach ; what 
view would the pilot have ? Mr. Wilde 
considered that at zero lift the aircraft 
would be | deg. nose-up, and therefore in 
the approach it would be 13 deg. nose-up 
relative to its flight path ; the attitude in 
space would then be about 10 deg. It was 
probable that a drooping nose or some 
other change of configuration in the approach 
would prove necessary to obtain a reasonable 
view. 

Captain A. P. W. Cane (B.O.A.C.) asked 
what a reasonable view might be. Mr. Wilde 
expected to provide a view extending about 
15 deg. downwards in the direction of flight, 
and, because of the slenderness of the 
fuselage, excellent to the side ; it would be 
perhaps as good as on present aircraft. 

Mr. Cooper (Vickers-Armstrongs Aircraft, 
Ltd.) asked why the aircraft with less wing 





area should approach more slowly. Mr. 
Wilde explained that the higher aspect ratio 
would improve the lift curve slope. 

Mr. Niveson (B.O.A.C.) asked whether 
variable geometry wings could not be justi- 
fied. Mr. Wilde expected that they would be 
essential for cruising speeds beyond M.2, 
and said that speed was favoured not only 
because of the availability of engines and 
for reasons of noise nuisance, but also 
because it could be achieved with a machine 
of fixed geometry aerodynamically. 

Mr. C. H. E. Warren (Royal Aeronautical 
Establishment) asked whether the revised 
shape had satisfactory acceleration. Mr. 
Wilde pointed out that it would be superior 
to the slender delta because of the extra 
thrust provided to overcome the increased 
drag at M.2. 

Mr. Carlyon (Hunting Aircraft, Ltd.) 
asked how the direct operating costs would 
compare ; engines were expensive. Mr. 
Wilde expected the d.o.c. to be the same 
within +2 per cent. 

Dr. Sedden (R.A.E.) asked how effective 
favourable interference might be. Mr. Wilde 
considered that, for a body of 10ft diameter 
and a wing only Sift deep, a significant 
effect was to be expected ; an improvement 
in C, of 0-005 at a cost of 0-00025 in 
Cy» would raise the L/D to 8-09. 

Mr. D. James (Chief Structural Engineer, 
Vickers-Armstrongs (Aircraft) Ltd.), then 
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spoke about kinetic heating in relation to 
structural integrity, referring particularly to 
an aluminium aircraft cruising at or above 
M.2, and excluding consideration of aero- 
elasticity. Strength: it was suggested that 
there was no need for special factors of 
safety to cover reasonable errors in tem- 
perature estimation, since the alloy 24ST81 
was no more sensitive at 120 deg. Cent. 
than the widely used 75 ST 6 at 75 deg. Cent., 
and failures due to loss of strength in hot 
soaking had not been experienced. Thermal 
stresses: stresses due to temperature 
gradients were unlikely to be important, 
since the Young’s Modulus of aluminium 
dropped by 70 per cent as strain rose to 
0-1 per cent, and by 90 per cent at 0-5 per 
cent; stability, however, might well be 
important and require a factor of safety on 
strain. The fuel loaded into an aircraft 
might well be at 40 deg. Cent. when the air- 
craft had cooled to —35 deg. Cent., but 
failures due to this gradient had not been 
found, so he concluded that no factor of 
safety on temperature was needed. Fatigue 
failures due to thermal cycling were poten- 
tially dangerous, since they might occur 
inside the aeroplane and escape observation. 
Creep : the mode of failure here was that, 
over long periods, internal stresses were 
generated in the structure. 

Mr. W. O. Tye (Air Registration Board) 
was not satisfied with the deduction that no 
factor of safety on estimates of temperature 
was necessary ; he considered that up to 
the present heating effects had been very 
local. Mr. James considered that an integral 
fuel tank could, as he had described, suffer 
a significant thermal stress. 

Mr. Simmonds (R.A.E.) inquired with 
what reliability thermal stresses could be 
calculated. Mr. James believed at least as 
accurately as the aerodynamic loads on a 
subsonic aeroplane. 

Mr. K. Williams (A.R.B.). pointed out 
that the existing factor of 1-5 on proof load 
may not be applicable ; on a fail-safe air- 
craft 1-2 might be the appropriate value. 
Mr. James observed that the figure of 1-5 
had catered for errors in loads, in stresses 
and, unwittingly, in temperatures. 

Mr. Radcliffe asked why the effects of 
temperature had been given over a period of 
30,000 hours. Mr. James agreed that this 
figure was conservative, selected to show that 
the effect of creep was subordinate. 

Captain Cane (B.O.A.C.) remarked that 
it had been assumed that the aircraft had a 
placarded temperature limitation; how 
could such a limitation be observed with the 
prevailing accuracy of weather forecasts ? 
Mr. James did not consider this a problem 
for a structural engineer. 

Mr. Mackenzie (Hawker Siddeley Avia- 
tion, Ltd.) raised the problem of testing the 
structure for compliance with these prin- 
ciples. Mr. James agreed that under the 
present technique of applying the proof 
load for several hours, the supersonic air- 
craft would deflect enormously. 

Materials, metallic and non-metallic, 
were discussed by Dr. N. J. L. Megson, 
(Director of Materials Research and Develop- 
ment, Ministry of Aviation), for the cases of 
30,000 hour lives cruising at M.2-2 (130 deg. 
Cent.) and M.2-7 (200 deg. Cent.). For the 
former aircraft, the light alloy X20-20, 
containing lithium, had promise, offering a 
6 per cent improvement in E; unfortu- 
nately, it was notch sensitive in tension. At 
200 deg. Cent., FV-520 was an obvious 
choice, and large truly flat sheets about 
Q-lin thick were needed to gain experience. 
The density of steel was undesirably high, 
and alloys containing aluminium should be 
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investigated. Titanium, unfortunately, cost 
twenty times as much ; he observed that the 
alloys made in the United States were 15 per 
cent stronger than British materials at 
normal temperatures. For transparencies, 
at 130 deg. Cent. a cross-linked form of 
“* Perspex ” called “* Avialite ’ could be used ; 
at 200 deg. Cent. quartz must be used for 
optical transparencies and ceramic materials 
for radomes. Butyl rubber would withstand 
150 deg. Cent. for only a fortnight, and while 
silicone rubber was satisfactory in air it was 
not so in liquids and would compress rather 
little. A_ silico-fluoride material was not 
satisfactory at high temperatures. A material 
little known in this country, “ Viton” A, 
would endure thirty hours at 300 deg. Cent. 
and 1000 hours immersion in ester-based 
lubricant. Polysulphide rubber seemed 
doubtful in contact with fuel. 

Mr. N. F. Harpur (Bristol Aircraft, Ltd.) 
raised the question of beryllium. Dr. Megson 
thought its attractiveness would be out- 
weighed by the invariable brittleness of the 
alloys. 

Mr. Radcliffe asked about molybdenum 
and magnesium. Dr. Megson thought that 
magnesium might appear inside the air- 
craft, rather than as structure, and that 
success in protecting molybdenum from 
oxidation might lead to its use in engines. 

Mr. Mackenzie (Hawker-Siddeley) con- 
sidered that beryllium was no more likely to 
establish itself in the future than titanium 
had up to the present. 

Mr. A. E. Woodward Nutt (M. of A.) asked 
about hydraulic fluids. Dr. Megson regarded 
the contemporary non-inflammable fluids 
used in the United States as very promising, 
and expected to see them further improved. 

Mr. Powell (J. Lucas (Hydraulic and Com- 
bustion Equipment), Ltd.) pointed out that 
using the fuel as a heat sink resulted in the 
fuel control system running at 250 deg. Cent. 
“Viton” had been made to work at 220 deg. 
Cent., but would not stand —-40 deg. Cent. 
in the same application. 

Mr. Kiddle (Hawker-Siddeley) reported 
that “ Viton ” A was not flexible at — 30 deg. 
Cent. 

There were three addresses on propulsion 
topics, engine designers’ views being given by 
Mr. H. Pearson (Chief Engineer, Performance 
and Research, Rolls-Royce, Ltd.) and Mr. 
A. V. N. Reed (Chief Deputy Project 
Engineer, Bristol-Siddeley Engines, Ltd.) and 
Mr. P. L. Sutcliffe (Chief Technician, 
Advanced Projects Group, Hawker-Siddeley 
Aviation, Ltd.), speaking under the title 
“ Aerodynamics II.” 

Mr. Pearson pointed out that propulsion 
efficiencies were relatively good in super- 
sonic flight ; he regarded the V/r term in 
the Breguet equation as the engine perform- 
ance, i.e. the consumption was measured in 
mass per unit thrust per unit distance rather 
than specific impulse. An increase of turbine 
temperature of 100 deg. Cent. would be 
involved, 1350 deg. K. being used at cruise 
instead of at take-off. Nickel-base alloys, 
vacuum melted or, if necessary, vacuum 
cast, promised to meet this requirement. The 
intake and nozzle were of dominating 
importance ; a variable wedge intake, in 
which the spillage decreased with increasing 
speed, could probably be matched with the 
engine at cruise. The spillage vent control 
system would have to sense the pressure 
within the intake to suppress instability of 
the flow. Variable nozzles would be essen- 
tial, but those designed so far had had 
excessive drag at M.1. 

The “sonic boom” phenomenon was of 
great importance as it decided the minimum 
altitude for supersonic flight. A pure jet 
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could accelerate the aircraft through M.1 
up to 36,000ft, high reheat would be necessary 
above 40,000ft, and above 45,000ft a turbine 
engine could not accelerate the aircraft 
through the “sound barrier.” Noise was 
also likely to be particularly severe at land- 
ing, and the noise on the aerodrome would 
be higher than with contemporary aircraft. 

Mr. Reed began by remarking that the 
intake and nozzle were at least partly the 
concern of the aircraft designer. Once a 
turbine temperature limit was in effect, the 
pure jet by-pass engines were closely alike in 
performance, the latter using less fuel but 
needing a larger nozzle and intake, so that 
an aircraft with by-pass engines would weigh 
4 per cent. more for the same duty; the 
direct operating costs would increase in 
about the same proportion, but with by-pass 
engines 14 per cent instead of 12-8 per cent 
of d.o.c. would be attributable to engine 
overhauls. The advantage of the by-pass 
engine lay in noise ; he predicted the follow- 
ing performance in this respect : 


SO00ft from 


from static 42 miles 
Aircraft aircraft along track 
Boeing 707 131dB SPI 110PN dB 
Supersonic transport, turbo-jet 
engines 137dB SPI 100PN dB 
Supersonic transport, by-pass 
engines 131dB SPL 9IPN 4B 


Turbojet engines might then prove accept- 
able, which would have the advantage that 
their higher thrust-drag, particularly near 
M.1, would allow acceleration through 
transonic speeds to be performed 8000ft 
higher ; if acceleration had to be delayed to 
even greater attitudes, afterburning would 
be necessary. 

Mr. Sutcliffe pointed out that only 45 per 
cent of the total fuel carried was consumed 
in the supersonic cruise ; that needed for 
diversion, &c., after the cruise was particularly 
expensive, and using a smaller engine with 
reheat in the cruise might reduce the total 
fuel uplift. The achievement of good pres- 
sure recovery in supersonic intakes meant 
that the intake was closely the same diameter 
as the engine, and thus a pod could be 
cylindrical and have little wave drag, while 
offering the advantages of ease in changing 
power plant, ease of maintenance, and greatly 
reduced influence of aircraft boundary layer. 

The supersonic boom might reach 2-0 Ib 
per square foot for a 150,000 lb aircraft at 
39,000ft and for a 450,0001Ib aircraft at 
40,000, as perceived by an observer on the 
ground (i.e. 2free air value). Thus it 
might be that supersonic speed could not 
be used over populated country, in which 
case the d.o.c. would increase considerably. 

Mr. Simons (Vickers-Armstrongs) sug- 
gested that a variable geometry aircraft would 
be economic in a subsonic cruise and not 
excessively noisy at take-off. Mr. Sutcliffe 
differed, since it was the low block speed 
rather than the high drag that rendered 
flying subsonically expensive. Take-off 
noise level would indeed be improved. 

Dr. Sedden (R.A.E.) pointed out that the 
effect of intake design could amount to 
10 per cent of the thrust and of nacelle shape 
to 15 per cent; these changes were as 
large as the variations in L/D with different 
shapes. The pod did not appeal to him, 
the older jet aircraft such as the V-bombers 
appearing better examples. Burying the 
engines was only the first stage in integrating 
lift and thrust, and the whole contour 
upstream of the engines should be con- 
sidered. 

Mr. D. H. Mallinson (National Gas 
Turbine Establishment) drew attention to 
the susceptibility of a podded power plant to 
testing on the ground. 

Captain Cane asked what piloting 
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procedure had been specified for the noise 
levels quoted. Mr. Reed replied that the 
engines had been throttled back as far as 
would preserve the one-engine-out margin. 

Mr. M.O.W. Wolfe (R.A.E.) suggested that 
engine noise would cause fatigue of the 
structure. On the Fairey “Delta 2” 
boundary layer noise at 140dB had been 
observed, a level quite capable of causing 
fatigue. Mr. Pearson cited this as an advan- 
tage of the rear engine position. 

Mr. P. Cronbacli (Handley-Page, Ltd.) 
believed that a “ letter-box ” intake far aft 
helped considerably with the aero-elastic 
problems of the wing trailing edge. 

Mr. John Morris (Hawker-Siddeley) em- 
phasised the advantage of the pod that it 
could be tested in a wind tunnel. If one 
intake in an integrated aerodyne “ un- 
started" three (say) engines would be 
affected. The only tenable reason for bury- 
ing engines was to reduce drag, and evidence 
of this reduction was sought. Mr. Pearson 
considered a circular variable intake im- 
practical. Mr. Morris considered that the 
converse had been proved. Mr. Morris 
also emphasised the seriousness of the sonic 
boom ; if legislation affecting flight speeds 
were to be enacted in a country such as this, 
there was a risk of it being copied in under- 
developed counties such as Egypt. If a 
supersonic airliner were restricted to flying 
at M.0-9, the d.o.c. for a flight from New 
York to San Francisco would be increased 
by 85 per cent. 

Mr. A. H. Stratford (Hawker-Siddeley) 
pointed out that such a restriction would 
affect the Commonwealth routes particularly 
severely, influencing about 59 per cent of the 
route mileage compared to 49 per cent of 
United States international routes. 

The subject of airworthiness was intro- 
duced by Mr. D. M. Jameson, in charge of 
the Advanced Project Group, Air Registra- 
tion Board. Particular difficulties to which he 
drew attention were the risk of meeting hail, 
which had been encountered by U.S. Air 
Force machines at 40-45,000ft, the thermal 
shock if a hot aircraft entered a wet and 
turbulent cloud, and the difficulty of establish- 
ing a satisfactory ground clearance, par- 
ticularly for a slender aircraft needing large 
elevons and angles of attack. Since climb- 
out gradients depended on : 7 2. the 
required value must be increased if D/W 
increased, and for the slender delta very 
steep climbs might be involved. Before a 
supersonic aircraft could begin carrying 
passengers, he would want to see a year’s 
operation by airline personnel, several 
machines going through one maintenance 
cycle, and a few going through a number of 
cycles. He pointed out that designing 
initially to conservative margins would 
allow proving to be accomplished more 
rapidly. 

Mr. Staunton (Hawker-Siddeley) thought 
that the long leading edges of a supersonic 
airliner would be difficult to protect from 
ice, and that rear intakes were therefore 
dangerous. About 5 per cent of unservice- 
ability was caused by cracked windscreens 
today ; were the techniques of testing of 
transparencies adequate for the supersonic 
airliner ? The systems were vital to a super- 
sonic aircraft ; should they be automatic or 
operated by flight engineers? Mr. Jameson 
foresaw no relaxation in the spectrum of 
icing conditions, but less endurance might 
be acceptable. Redundancy appeared to be 
necessary for transparencies. Systems would 
be automatic because of the short flight 
times, but supervision would still be 
essential, and a human being was capable of 


watching fairly easy systems. A specially 
trained flight engineer and not a pilot would 
be required. 

A speaker suggested that complexity 
could be countered by ganging together 
similar controls, e.g. throttle power-levers. 
Mr. Jameson warned against any com- 
promise of the independence of, say, engines, 
but twenty engines might be controlled in 
four groups of five. 

Mr. Harpur (Bristol Aircraft, Ltd.) thought 
that design to withstand hail was unnecessary 
if flight was subsonic to 40,000ft. Mr. 
Jameson wanted more data on hail, and 
pointed out that the pilot might not know if 
the aircraft was damaged by hail during the 
climb. He believed it was lucky that very 
few forced landings had been caused by hail 
so far. 

Captain E. C. Miles, an airline pilot, pointed 
out that even if damage by hail was rare 
there was also damage from ice crystals and 
water droplets. Mr. Jameson agreed that 
small hailstones were common. 

Cockpit design and management was dis- 
cussed by Captain F. Ormonroyd (Flight 
Technical Superintendent, British European 
Airways). He projected a picture of the 
D.H.121 cockpit, drawing attention to the 
Para-Visual Director and to the space for a 
teacup and saucer beside each seat. He em- 
phasised the use of small (2in instead of 34in) 
full circle instruments for the engines, closely 
pitched so that a failure would be quickly 
apparent. Faults with this cockpit were 
principally poor vision extending only 15 deg. 
downward, 13 deg. horizontal ; the control 
columns occupied much space and obscured 
parts of the panels. A_ better cockpit 
might give 25 deg. downward vision. He 
mentioned that the “Trident” had three pilots. 

Captain Cane anticipated that the super- 
sonic airliner would be awkward to land, 
since the pilot would be high above the 
wheels and have only 4 deg. downward view. 
Captain Ormonroyd thought it would have 
to be landed automatically, even if four auto- 
pilots had to be carried. Captain Cane was 
not satisfied with this solution, declaring 
that even by 1970 not all the airports at 
which landings might be made would be 
equipped for a co-operative automatic land- 
ing system. Captain Ormonroyd felt that 
the weather minima for human operation 
would be impossibly high. 

Mr. Jameson (A.R.B.) asked why the 
miniature stick had not been introduced on 
the D.H.121; proving time for such an 
innovation could ill be spared by the super- 
sonic transport. Captain Ormonroyd replied 
that the “ Vulcan” was flown with a small 
stick, but that the D.H.121 was equivalent 
to a bus and could not afford such an expen- 
sive refinement. A little “ tiller’ must have 
at least q feel. 

Dr. Holbeche (R.A.E.) stated that auto- 
matic devices could go wrong, and monitor- 
ing and display facilities needed improve- 
ment. What form of signal transmission 
was favoured ? Captain Ormonroyd recalled 
that B.E.A. used the monitored approach, 
the co-pilot doing the instrument flying. The 
P.V.D. was so compelling that it might well 
be used as a standby in case of auto-pilot 
failure ; failures that were very infrequent 
tended to escape observation, and the P.V.D. 
would stay crossed over and be unsheathed 
when a failure occurred. It was intended 
that, ideally, one pilot should at all times be 
free of routine tasks and be watching and 
listening all that went on. 

The treatment of Systems Engineering was 
prepared by Mr. R. C. Morgan, Chief 
Project and Development Engineer, British 
European Airways, and presented by Mr. 
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W. B. Shaw. It was submitted that the 
enhanced reliability needed because of the 
increased dependence (for safety) of the super- 
sonic aircraft on such systems as cabin air 
conditioning could be achieved by a new 
high standard of engineering quality, since 
the economic value of high utilisation would 
not support such an improvement ; multi- 
pilcation of systems must suffice. Rectifi- 
cation would continue to be by component 
change rather than repair in situ. It was not 
expected that provision would be made for 
automatic check-out equipment (a.c.e.) ; 
one reason was that facilities for test equip- 
ment might interfere with the functional 
independence of various parts of the system. 
However, flight recording systems would 
certainly become important: the difficulty 
of monitoring the systems would become 
too great for the human crew to master in 
the time available. The fact that the instru- 
ment was performing satisfactorily will be 
taken as an indication that the equipment 
was serviceable. 

Mr. Arthur (Hawker-Siddeley) considered 
that since there would be many more com- 
ponents, all with tolerances, in more complex 
equipment requiring a higher standard of 
performance, it was inevitable that a higher 
standard of engineering would be needed. 
Further, a higher standard of component 
reliability would be justified in the long run 
when the cost of procuring and holding 
spares was considered. Mr. Shaw considered 
that it would still not be true that the super- 
sonic aircraft could support a higher standard 
of engineering than its subsonic equivalent ; 
in any case multiplexing was inevitable. 

The chairman, Sir George Gardner, queried 
whether it would, indeed, be possible to 
dispense with a.c.e. Mr. Shaw replied that the 
more systems are used the more they were 
subject to failure. With a.c.e. it became 
difficult to fix levels of tolerance ; there was 
a strong tendency for equipment to fail at 
every test. Mr. Simons (of Vickers Arm- 
strongs) pointed out that tolerance must be 
laid down for manual checks also. Mr. Shaw 
replied that a man would merely see that the 
instrument functioned. Mr. Simons sub- 
mitted that some check on a quantitative 
output must be made. Mr. Shaw pointed out 
that the aircraft had just flown in safely, 
and with multiplex systems there was no 
need for a complete check. Where faulty 
operation of a system was suspected partial 
check-out equipment would be needed. 

[We are advised by Mr. Shaw that he 
anticipates that it will be possible to demon- 
strate that equipment would always fail in 
such a way that a malfunction was apparent. 

Ep., THe E.] 

A paper on Operating and Economics was 
given by Mr. C. H. Jackson, Assistant Chief 
Engineer, B.O.A.C., who remarked that the 
principal economic aim of the operators 
to-day was to keep their subsonic jets in 
operation for as long as possible. Economists 
had said that the advance to to-day’s equip- 
ment had been too fast, but, in fact, each 
change has cut down d.o.c. ; costs had been 
eighteen pence to twenty pence per ton-mile 
for piston-engined aircraft, fifteen pence for 
turbo-prop and were now twelve pence for 
jet aircraft, all over long hauls, with a 
prospect of progressing to ten pence. There 
was a trend for tourist traffic to become 
more important, so that it was expected that 
in 1970 90 per cent of the North Atlantic 
traffic would be tourist class; hence a 
supersonic operation could not be supported 
by the first-class service alone. 

British aircraft constructors had not prom- 
ulgated any estimates of operating costs and, 
in fact, all available information came from 
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the United States of America; some of the 
facts that were available were somewhat 
alarming. For instance, it had been suggested 
that it was economically necessary for four 
of the new jet aircraft to do the work of 
twelve piston-engined aircraft, and that the 
machines would have to be shared between 
airlines ; apart from the difficulties of 
management it did not seem that the super- 
sonic airliner would have twice the amount 
of output of the older machine anyway. 
Again it had been suggested that by 1967 
profitable operation of a civilian equivalent 
of the B.70 may be possible ; such a machine 
would carry eighty first-class or 108 tourist 
passengers at 1980 m.p.h., and at a utilisation 
of 3000 hours per year, a d.o.c. would be 
2.5 cents on U.S. domestic routes and 2.75 
cents on transatlantic routes. However, it 
appeared that this assumed that the whole 
of the development costs would be carried 
by the B.70 programme. 

Mr. Cooper (Vickers Armstrongs) asked 
what would be the reaction of the airlines 
if, in fact, it proved that the seat-mile costs 
for a M.1.5 airliner used for 1500 mile 
stages were the same as for a faster machine 
used on 3000 mile stages? And suppose 
that in 1970 New York were nearer than 
Rome, and Australia than Cairo? Mr. 
Jackson replied that, in fact, 1500 miles 
is the rated stage length of B.O.A.C., but 
nevertheless the North Atlantic is a particular- 
ly important route. An unbalance between 
time and distance was very possible. How- 
ever an improvement in methods of traffic 
control was also possible. 

Mr. G. H. Lee (Handley-Page, Ltd.) 
pointed out that the prospect of subsonic 
light in laminar flow made a supersonic 
aircraft even less attractive. It was estimated 
that, compared to d.o.c. of twelve pence per 
ton-mile to-day, a large subsonic airliner 
for 300 people would have d.o.c. of ninepence 
to tenpence if conventional and sixpence if 
laminarised, whereas an aircraft flying at 
M.2 or 2} would cost fifteen pence. A more 
efficient supersonic transport could be made ; 
if suction was used to induce laminar flow 
costs might fall to eleven pence and if it was 
endowed with variable geometry the costs 
might be 10 per cent better than those of the 
slim delta on the design stage and 100 per 
cent better off design. Mr. Lee envisaged a 
variable geometry machine in which the 
wings could be yawed in flight, the cabin 
being within the wing so that the hinge loads 
were not dominant. 

Captain Cane drew attention to the lag 
in the advance of air traffic control techniques. 
Ten years after the first civil jet operation 
the A.T.C. problems were still unsolved, and 
as a result operation might be uneconomic for 
the next five years. On these grounds he 
deemed the supersonic machine unacceptable 
before 1970. The problems of taking off and 
accelerating through M.1. were forbidding ; 
he knew many parts of the world where it was 
not possible to find air free from turbulence 
at 35,000ft. Automatic navigation would be 
needed, and he refused to believe that this 
further increase in height would be the one 
of which it was true to say that it would 
bring the airliner “above the weather.” 
The slim delta which was being “ forced 
down our throats” has too small reserves 
of performance and presents an acute prob- 
lem on landing. 

Mr. Woodward Nutt (R.A.E.) thought that 
this approach was unduly pessimistic and 
asked what had been said by the airlines in 
1950 about the prospects of high subsonic 
airliners. Mr. Jackson recalled that these 
machines had held out rather better economic 
prospects, at least after the first generation. 
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They had promised numerous secondary 
advantages, such as the possibility of centra- 
lising servicing. 

Mr. Guy (Gloster Aircraft Company) 
remarked that in the end the passenger would 
decide and it was not obvious that he would 
choose to fly faster in a window-less aircraft. 
In the total time spent between city centre 
and city centre, the time on the ground would 
be close to that in flight for a journey across 
the Atlantic. Mr. Jackson agreed that there 
was a great need to improve transport on 
the ground. However passengers certainly 
liked speed provided the fares were right and 
on a long haul there was a prospect that the 
aircraft would really pay if the sonic bang 
was not prohibitive. 

Mr. Sutcliffe (Hawker Siddeley) remarked 
that all the estimates had been of d.o.c. 
would indirect costs be the same per mile 
or per hour as for a subsonic aircraft? 


Mr. Jackson said that the comparison of 


d.o.c. gave a first approximation of total 
costs and served to indicate the penalty im- 
posed by speed reductions ; in recent years 
indirect costs had been reduced rather faster 
than direct costs. 

Mr. Pearson (Rolls-Royce) said that the 
subsonic jet airliners were only ordered 
after the first examples had been built : 
would supersonic machines be ordered 
merely because Pan-American placed an 
order? Mr. Jackson thought that the airlines 
were interested in supersonic aircraft but had 
not yet been offered anything meeting their 
requirements. The results of introducing 
subsonic aircraft had, for at least “ one 
well-known airline,” very closely matched 
those expected when they placed their order. 

There was then a general discussion which 
was introduced by Dr. A. E. Russell (Bristol 
Aircraft, Ltd.) who emphasised that econo- 
mics were the only justification for the intro- 
duction of supersonic airliners to the air 
routes of the world. The four steps to be 
taken were: 

(1) Find the optimum shape of the aircraft. 

(2) Get the best performance from the 
propulsion systems. 

(3) Investigate the problem of the sonic 
boom. 

(4) Predict the operating costs. 

He then dealt with these in turn. 

(1) It was important here to obtain a high 
value of L/D = vy, but subsonic performance 
was nevertheless important. Only 50 per cent 
of the fuel was used in the cruise, so the 
benefit of increasing speed tapers off. 

(2) Below M.3 the engines could be ortho- 
dox. For operation near M.2 pure jets and 
fan engines were closely matched : the fan 
has an advantage in respect of noise but 
nevertheless the pure jet might be tolerable. 

(3) It has been said that the sonic boom 
would not diminish significantly with increase 
in cruising height, but N.A.S.A. had reported 
flight tests that showed altitude had a 
powerful effect. 

(4) Another N.A.S.A. study had been made 
to show what cost per pound of aircraft 
would have to be achieved for d.o.c. to 
compare with those of a Boeing 707 
carrying 174 passengers: the supersonic 
aircraft considered were designs for M.2.2 
carrying 130 passengers and for M.3 carrying 


“ 


100 passengers, the latter described in 
N.A.S.A. report D.423. 

707 M.2-2 M.3 
Weight, Ib 135,000 150,000 150,000 
Block speed, m.p.h 505 1,150 1,480 
Passenger x ™-P-5 0-65 1-0 1-0 
Fuel weight total 0-28 0.45 0 62 
Total d.o.c 1- 15d 1-1Sd 115d 
Cost per pound 1-0 1-25 0-95 
Total d.o.c. 1-15 1-27 1-27 
Cost per pound 1-0 1-45 1-16 


These results show that for costs to be the 
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same as at present, the cost of the M.3 
aeroplane structure would have to be even 
lower than that of to-day’s machine, and if 
costs were 10 per cent higher there would 
still be great difficulty in building the aircraft 
as cheaply as was necessary. 

Mr. Morris (Hawker Siddeley) considered 
that there was no discrepancy between the 
earlier and the more recent work on the sonic 
boom. The boom depended upon two 
characteristics, the distribution of cross- 
sectional area of the aircraft and the weight 
of the aircraft, and the contribution of the 
first diminished with height while that of the 
second did not; hence the boom from a 
heavy aircraft was not sensitive to altitude. 
Dr. Russell replied that the N.A.S.A. 
results show that above 40,000ft an aircraft 
flying at M.2 would do no damage, nor at 
M.3 above 45,000ft. Mr. Morris thought 
these conclusions wrong; they had been 
based on the assumption that the lift was 
zero. Dr. Russell rejoined that they were 
based on experimental evidence. Mr. Morris 
held that they could only apply with a light 
aeroplane. 

Mr. Warren (R.A.E.) supported Mr. 
Morris in saying that lift had been neglected 
in the estimates quoted by Dr. Russell ; 
nevertheless he thought that various investi- 
gators obtained substantial agreement in 
their calculated pressure rises for specific 
aircraft. In determining what the result of a 
given pressure change might be it was 
necessary to distinguish “ real ’’ and “ imagi- 
nary” contributions ; at one time it had 
been predicted that cattle would be prevented 
from grazing by railways. There was some 
evidence that people would object to a 
nuisance only if it was avoidable and if there 
was someone to whom to object. It seemed 
that damage would not be a problem because 
the pressure rises were less than those due to 
thunder, which buildings were able to resist. 

Mr. J. Taylor (R.A.E.) remarked that it 
had been said that the use of aluminium 
for the structure was limited to a certain 
speed. But in fact the temperature of the 
structure set the limit, and the increased 
weight of a steel structure should be compared 
with the weight of a cooled aluminium 
structure. Dr. Russell replied that for the 
flight loads expected at M.3 a stainless steel 
sandwich would be lighter than aluminium 
structure. 

Mr. K. S. Lawson (Vickers-Armstrongs) 
queried whether Mr. Jameson was justified in 
suggesting that the climb gradient in the sec- 
ond segment should be changed to, say, 6 per 
cent instead of 3 per cent because of the 
higher D/W of the aircraft. This would be 
true if the variability of the aircraft para- 
meters remained the same, but would it? 
He considered that it was necessary to reduce 
the variability due to speed and rotation 
techniques now, and proposed more use of 
automatics sueh as automatic taking off and 
control of speed in a climb-out. But, and 
also at landing, it was necessary for a pilot 
to be able to take over even in a critical phase. 
He thought that it was surprising that no 
mention had been made of the minimum drag 
speed of these aeroplanes: it was being 
taken for granted that automatic throttle 
control would provide acceptable handling. 
The high aspect ratio aeroplane proposed by 
Mr. Wilde had-an advantage in this respect. 
Mr. Jameson replied that measures to reduce 
the variability of the climb performance were 
certainly desirable, but gusts and so on were 
inevitable. He was impressed by Mr. Wilde's 
proposal and his own estimate of D/W were 
merely guesses. He agreed that automatic 
throttle control was certainly going to be 
needed. 
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In response to many objections to being 
dependent upon an automatic landing pro- 
cedure, Captain Ormeroyd submitted that it 
was largely a question of weather minima ; 
if a pilot could land the aircraft, minimum 
conditions could be set. If there were provi- 
ded 25 deg. downward view and the incidence 
in the approach was 10 deg., then visibility 
of 500 yards might be satisfactory. But at 
present guidance in pitch needed much im- 
provement. If no view ahead could be 
provided, he advocated a “ head-up ” presen- 
tation of all the commands except those for 
kicking off drift, which he deemed to be the 
job of the second pilot. The instrumentation 
also was liable to fail and if a pilot could not 
even try to land the aircraft then it would be 
necessary to build equipment with failure 
sets down to 10’. 

Mr. R. Hardingham (A.R.B.) foresaw diffi- 
culties with fuel systems. There was no 
likelihood of being able to use exotic fuels, 
and either kerosene or J.P.4 would involve 
tank pressurisation : what about the hazards 
of tank leakage and spontaneous ignition? 
Mr. Wilde agreed that ordinary fuels must be 
made to work. Dr. Russell observed that 
spontaneous combustion was possible from 
250 deg. Cent. upwards, and therefore 
serious at M.3 (330 deg. Cent). The A.R.B. 
asked for attention to this problem only 
above 200 deg. Cent. 

Mr. J. F. Foss (English Electric Aviation, 
Ltd.) warned against the shortcomings of the 
methods of estimating costs : if you assumed 
a constant load factor a smaller aircraft 
appeared to have lower costs. Already there 
were 5000 passengers and 5000 tons of 
freight crossing the Atlantic daily and so 
bigger aircraft would be needed. Since load 
factor was vital to costs, what work had been 
done to find the right size? Mr. Jackson 
replied that less frequent operation improved 
the load factor but led to objections from 
customers. He wanted to know what were 
the engineering limits on the sizes of aircraft 
from which the operator could choose. 
A precedent had now been set of charging 
less even while flying faster. Dr. Russell 
pointed out that the two supersonic aircraft 
in the comparison cost less per mile to 
operate, therefore the losses on the supersonic 
aircraft at low load factors would be less ; 
Mr. Jackson found this an intriguing idea. 

The discussion was summed up by Mr. 
M. B. Morgan of the Royal Aircraft Estab- 
lishment, the co-chairman, who drew atten- 
tion to the fact that the symposium had been 
devoted virtually exclusively to aircraft for 
flight at around M.2. On the subject of aero- 
dynamics, he had been surprised to see that 
his own speciality, stability and control, had 
aroused little interest ; perhaps these topics 
were too easy. Lift/drag ratio, however, was 
a problem of vital importance, and obviously 
quite difficult. 

In the case of the structure, it seemed that 
the development of techniques of prolonged 
testing at high temperatures would be very 
important. 

The propulsion problems appeared to be 
dominated by the noise made on the ground ; 
the noise during climb-out might be not worse 
than to-day. 

The subject of piloting centred around the 
question of what should the pilot be doing 
should he be flying the aircraft or monitoring 
whoever or whatever was flying the air- 
craft? 

On the subject of systems it was not yet 
clear what would be special about a big 
aircraft for flight at M.2 ; all large transports 
would have much in common. 

In general it seemed to him that such an 
aircraft would be a “tender” design, in 


other words, one sensitive to clever design. 
Further, much more testing on the ground 
would be needed to cut down on proving 
flying. An overall approach to the problems 
of cost was needed ; the initial cost and 
the indirect costs would be enormous com- 
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pared to those for contemporary aircraft. 
Nevertheless it seemed that an M.2 airliner 
built out of light alloy would prove a reason- 
ably tractable proposition. 

The meeting was then brought to a close 
by Sir George Gardner. 


Nuclear Remote Handling 
Equipment 


ECENTLY the firm of Nuclear Equipment, 

Ltd., The Parade, High Street, Watford, 
Herts, was formed jointly by Savage and Parsons, 
Ltd. of Great Britain, and General Mills Inc., of 
the United States, to take over and develop the 
nuclear equipment side of the two firms in all 
countries except the U.S.A. Three manipulators 
recently added to those already made by the new 
firm have now extended the range of handling 
and manipulating equipment to cover eight units, 
the largest of which has a capacity of up to 
500 Ib and is capable of giving a direct lift up to 
5000 Ib. This range of equipment is suitable for 
use with all radioactive materials and the hand- 
ling requirements in small-scale laboratory 
operations, manipulation of heavy fuel elements 
or the operation of machine tools by remote 
control. 

The three new equipments include a redesigned, 
master-slave manipulator for loads from 8 Ib to 
30 Ib ; a power-operated mechanical arm with a 
load capacity of 40 lb and capable of a direct 
lift of 120lb on the hook ; and a powered 
mechanical arm for alpha-gamma handling in 
air-tight enclosures which has a jaw grip of 
75 Ib with a load capacity of 40 Ib 

The improved master-slave manipulator to be 
seen in one of our illustrations has been re- 
designed in the light of five years’ operating 





Master-slave manipulator, seen from inside a typical 
** hot cell ”’ 


experience with the original design and comprises 
tubular master and slave arm assemblies con- 
nected by a transmission passing through a 
horizontal tubular insert through the cell wall. 
A pistol hand grip is now fitted and, except for 
two electrically operated actuators used to alter 
the relation of the slave to the master arm, all 
operations are controlled manually. These 
actuators are controlled from a four-way 
switch on the handle assembly and can be used 
to reposition the slave arms without releasing 
the grip. One actuator moves the slave arm to 
any position on a 60 deg. arc side to side about 
the vertical and the other moves the slave arm 
to any position fore and aft on this arc, both 
movements being effected without corresponding 
movement of the master arm. The range of 
manual movement available gives a full opera- 


tional shoulder control from side to side and 
back and forwards over 110 deg. of arc from 
horizontally forwards down through the vertical 
and back 20 deg. A vertical lift of three feet is 
available whilst the wrist can be notched through 
340 deg. in the horizontal plane and 140 deg. in 
the vertical plane The grip on the slave arm 
has an opening of 3}in and the jaws can be 
replaced by a hook which will enable a load of 
up to 120 Ib to be lifted. 

The new powered mechanical arm is suspended 
from a carriage which runs along an overhead 
bridge carried at 16ft maximum centres by 
gantry rails along the walls of the cell. The arm 
is mounted on a telescopic “* upper arm ” giving 
a vertical lift of 56in. The arm, which can be 





Powered mechanical arm, designed for alpha-gamma 
handling in an airtight box 


fitted with either a hook or grips, pivots through 
270 deg. on its support and the “ wrist * can be 
rotated through a full circle in either direction. 
This unit is controlled by levers on a control 
box mounted in a convenient position outside 
the cell and four operating speeds are provided 
for each motion in either direction. The hand 
grip has an opening of 4in and the gripping force 
is adjustable in steps up to the maximum of 50 Ib 
through a rotary selector switch. 

The mechanical arm designed for handling 
alpha-gamma materials in airtight cells is shown 
in our second illustration. It is remotely con- 
trolled through a similar switch box to that used 
with the mechanical arm above. It is shown in a 
wall mounted form but can be mounted equally 
well on ceiling, an overhead bridge, a_ vehicle 
or a post. The complete arm assembly can be 
rotated on its mounting at a speed of 3 r.p.m., 
whilst the arm itself can describe a full circle 
about the “ shoulder.”” The lower arm moves 
through 300 deg. in the plane of the upper arm 
on its elbow pivot, and the wrist operates 
through an arc of 180 deg. in the plane of the 
lower arm, whilst it can also be rotated in either 
direction at right angles. With an opening of 
24in the jaws of the hand can exert a grip adjust- 
able up to 75 lb and lift weights of 40 Ib. 

The parallel jaws of the hand are actuated by a 
rack and gear mechanism driven by a motor and 
a spring incorporated on the unit provides a 
soft grip on fragile objects. The wrist, elbow and 
shoulder motions are driven by a motor through 
clutches and shafts in the shoulder housing, 
the drives being extended down to the various 
points through chains and sprockets, slipping 
clutches being incorporated to protect the drive 
against the effects of over-traverse. 
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Dounreay Fast Reactor 


( Continued from page 981, December 9) 


No. II—REACTOR VESSEL, FUEL HANDLING AND SHIELDING 


A symposium on the Dounreay fast reactor arranged by the Institution of 
Mechanical Engineers, under the aegis of the British Nuclear Energy Conference, 


was held in London on December 7. 


The first paper, by J. Tatlock,* A. G. Frame,* 


P. K. Richards,t and R. Bellinger,§ discussed the main problems met in the design, 
manufacture and construction of the fuel element, core, reactor vessel, fuel element 


handling equipment and shielding. 


REACTOR VESSEL 

HE layout of the primary circuits of the 

reactor was dominated by the need to guard 
against the possibility of coolant loss. From 
experience gained on the construction of the 
Windscale chemical plants, it was considered 
that it would be possible to build a leak-tight 
system provided that it was completely 
welded throughout and proper control of 
material and of fabrication techniques was 
exercised. It was also thought desirable to 
arrange the circuits so that it was possible 
to empty the system of liquid metal. 

The vessel, approximately 20ft high by 
10ft 6in external diameter, consists of a 
shell fabricated in 18/8/1 stainless steel, 
closed at one end and open at the other with 
an outer casing of lighter gauge stainless 
steel forming a leak jacket, as shown in 
Fig. 6(a). The main shell was designed to 
B.S. 1500 : 1949 for a working pressure of 
50 lb per square inch gauge, and inlet and 
outlet coolant temperatures of 200 deg. 
and 400 deg. Cent. respectively. 

The object in the design was to retain the 
lower main shell as a coolant retaining, stress- 
free casing, free from external loads and 
perforations. The main reactor loads from 
the core and breeder are carried by an 
internal cylindrical skirt to the top flange. 
The skirt, extending to two-thirds of the 
depth of the vessel, forms an outer annulus 
into which the tubes for the control mech- 
anisms, thermocouples, and heaters are 
built. At the bottom of the skirt a thin 
inclined plate seals the annulus between the 
skirt and the vessel, the outer edge of the 
plate being thinned to ensure that excessive 
bending moments are not induced in the 
vessel wall. At the top of the skirt another 
plate connects the vessel and skirt and 
acts as a seal between the interior of the 
vessel and the top flange. A support ring 
round the base of the skirt carries the full 
load of the breeder and core assembly. This 
ring is strengthened by radial ribs running 
the length of the skirt. 

The top of the vessel shell is joined to a 
deep fabricated ring with an outer diameter 
greater than that of the vessel. This ring 
rests on rollers on the support columns. 
The top face of the support flange is designed 
to accept the outer and inner rotating 
shields with their auxiliaries. The inner shell 
of the support flange extends down into the 
vessel and is joined to the top of the skirt. 
To reduce temperature transients at the 
vessel wall and outlet nozzles a baffle traps a 
layer of coolant between the vessel wall and 
the main coolant flow. 

The outer casing envelops the sides and 
bottom of the vessel and extends at the stub 
pipes to form an annulus around the pipes. 
The space created between the outer and 


* Chief Engineer, Industrial Power Branch, Development and 
s 


roup, Risley 

Chief Engineer, Fast Reactor Design Office 
neering Group, Risley 

i Thompson Water Tube 


Engineering 
t Deputy 
Development and E 
: . Nuclear neering, John 
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inner walls is filled with nitrogen and is 
connected to a liquid-metal leak detector. 
Two lin diameter pipes pass through both 
walls and the inner skirt to connect the gas 
blankets above the coolant surface in the 
vessel to those above the surfaces in the 
other primary circuit vessels. 

Vessel Fabrication. — The 


vessel, con- 


yf 









































10'- 63/4" DIA. OUTSIDE LEAK JACKET 


Vessel support flange 

Control rod tube plate 

Control rod mechanism tube. 

Vesse! leak jacket 

Support ring breeder support box 

Liquid metal seal rings 

Gas blanket pipe 

Liquid metal inlet pipe 

Liquid metal filling pipe 
y.Cylindrical support skirt for core and breeder 

Thermocouple tube 

Leak jacket 

Liquid metal outlet pipe 


Fig. 6(a)—Reactor vessel 
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structed in 18/8/1 stainless steel, was com- 
pleted and pressure tested at the works, 
on-site welds being made to the inlet and 
outlet stub pipes to connect into the primary 
heat exchangers. Particular care was given 
at the design stage to ensure that ultimately 
it could be made and inspected to the 
required standard. This led to certain 
measures being adopted which would be 
considered unnecessary for normal pressure- 
vessel fabrication but which were essential 
to meet the specification. Such measures 
included the requirement that all pressure- 
containing and main structural welds should 
be butt welded and 100 per cent X-rayed, 
followed by pressure and gas leakage tests. 
All welds in contact with NaK coolant had 
to be free from oxide so that 

(1) Argon-are base run welds with argon- 
gas backing were made for those welds 
accessible from one side only. 

(2) Metallic arc welds were made for those 
welds accessible from both sides, the root 
run being chipped out and filled in from the 
opposite side. 

Type (2) was preferred since it was quicker, 
in general cheaper, and used less heat, so 
giving less distortion. 

Tolerances quite outside normal practice 
were required and, for example, the control- 
rod housing tubes, on a 9ft 4in pitch circle 
diameter, were required to be positioned to 
within 0-030in on diameter and on chord. 
The internals of these housings had to be 
machined to 0-030in diameter and to be 
aligned to 0-030in over a length of 13ft 6in. 
The alignment of the vessel itself was Ain 
from top to bottom (20ft 3in) and the liquid 
seal rings were concentric to Ain. To meet 
these requirements the general principle 
adopted was to rough machine individual 
items before assembly and fine machine as a 
last operation. Where particular accuracy 
was required sub-assemblies were stress- 
relieved, prior to final machining, in order to 
maintain dimensional stability. 

A complete fabrication procedure was 
drawn out to ensure that each piece was 
stress-relieved, X-rayed, pressure-tested or 
leak-tested as applicable. This reduced the 
possibility of some defect being found at a 
later stage in assembly when it would have 
been difficult to correct it. 

The starting point of the vessel manufac- 
ture was the control-rod tube plate, that is 
the bottom plate of the main upper assembly 
(B, Fig. 6 (a) and Fig. 7). The plate was in 
the form of an annular ring into which were 
welded nozzles of various sizes for control 
rod, thermocouple, instrument and heater 
tubes. This was the key to the accuracy of 
the entire vessel. Exceptional care was 
therefore taken and considerable allowances 
made for final machining. In spite of this, 
the effect of weld shrinkage was greater than 
expected and the final dimensions were only 
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Fig. 7—Cutaway view of reactor vessel and rotating shields 


just acceptable. The centre of the control- 
rod nozzles apparently moved towards the 
vessel centre by yin, they became oval and 
even the plate itself shrunk in on inner 
diameter and in on outer diameter (local 
to the housings). 

The extent of this distortion illustrates the 
problem of producing such a vessel to the 
tolerances described. This difficulty arising 
so early in the manufacture caused con- 
siderable foreboding about the problems yet 
to come. By increasing the machining 
allowances this problem of distortion was 
afterwards more easily overcome. 

Two other particular difficulties are worth 
mentioning. One was a machining problem 
inside the control-rod housing tubes and was 
associated with the initial error of the main 
assembly bottom plate described above. 
This was a problem of accurate internal 
machining some distance down an eccentric- 
ally distorted tube. It was solved by the 


adaptation of a standard radial-arm drilling 
machine and special tool arranged to centre 
itself from the only correct register within 
the tube. The bore was finally machined 
after assembly and welding was complete. 
Another difficulty arose in the fabrication of 
the liquid meta! dip-seals between the vessel 


and the rotating shields. These were too 
thin and too close together to permit machin- 
ing the full depth. The technique was 
therefore to fabricate and weld to the finished 
tolerance without any machining allowance. 
This was achieved and all that was necessary 
was the rubbing down of a few high spots. 

The final problem presented itself when 
delivery to site was considered. It was 
necessary to transport the vessel in a very 
substantial frame to prevent distortion. 
Owing to its size and weight it was not 
possible to use road transport to the North 
of Scotland and therefore the vessel was 
transported by sea from Middlesbrough to 
Wick. 

At site the vessel was up-ended in its 
transit frame which was also designed to 
give an easy lift. The vessel was then lifted 
by the main site crane and passed through 
the opening in the top of the sphere to a 
secondary lift gear which handled it into its 
final position in the vault. 

Vessel Support System.—-The arrangement 
of the vessel support system is as shown in 
Fig. 8. 
columns, twenty-four per set, one set on a 
12ft pitch circle diameter and the other on a 
214ft pitch circle diameter. The columns 


Essentially it consists of two sets of 
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are approximately 32ft high and are inter- 
connected at the | 1ft level and at the top. 

The vessel is supported from the top 
flange on twenty-four roller assemblies which 
bear on the top of the inner columns of the 
support structure shown in Fig. 6 (6). The 
rollers allow free-differential expansion of 
the vessel in relation to the support structure. 
The roller assembly consists of a 74in dia- 
meter mild steel roller which is free to roll 
in a radial direction between two flat mild 
steel plates, the bottom one of which is 
bolted to the top of the inner columns. The 
weight of the vessel and contents is trans- 
ferred to the top of the upper flat plate 
through an 18/8/1 stainless steel block 
bolted to the underside of the vessel flange. 
The underside of the block is convex in a 
plane at right angles to the curvature of the 
roller and presents a radial line of contact 
to the upper mild steel plate. The block is 
located on the plate by means of a centre 
peg. By using radial line contact in this 
manner the vessel is allowed free radial 
expansion without skidding at the ends of 
the roller, which of course cannot move 
truly radially. Two shaped pegs attached to 
each of the top and bottom plates engage in 
holes in the rollers along this line of contact. 
These pegs act as gear teeth to locate the 
roller and to ensure that the roller actually 
rolls and does not skid when the vessel 
expands. 

To stabilise the inner columns they are 
tied to the outer ring of columns. This 
structure also forms a convenient support 
for the inner neutron shield. 

Core and Breeder Internal Supports.—The 
supporting structure within the reactor 
vessel must : 

(1) Support the weight of the core and 
breeder, approximately 100 tons. 

(2) Ensure the correct geometry of the 
core and breeder. 

(3) Separate the coolant flow to core, 
inner breeder and outer breeder. 

These internal supports are built up 
from a flange mounted on the inner skirt 
of the reactor vessel (Fig. 8). The breeder 
support box is mounted on a machined ring 
attached to the bottom of the vessel skirt. 
To ensure a true and level datum this ring 
was finally machined after the vessel had been 
installed on its rollers. The box supports 
the inner breeder assembly. The bottom 
support plate for the outer breeder is also 
carried on the support box, whilst the top 
support plate is supported on the inner 
breeder assembly and the upper end of the 
vessel skirt. Suspended from the inner 
breeder assembly is the core skirt and 
located inside the core skirt is the core tube 
nest. All of this supporting structure was 
designed in such a manner that it could be 
removed at some future date should this be 


required. 
Breeder Support Box.—This is the main 
structural member supporting the total 


weight of the core and breeder and the load 
due to pressure drop across the core. It also 
acts as a header box for the breeder outlet 
coolant. The box is of robust construction 
having a series of T-section radial ribs with 
continuous circular plates covering top and 
bottom of the box. Holes are included in the 
top plate to allow breeder coolant to flow 
into the box. The bottom end of the breeder 
element can be changed to control the flow 
through these holes. The bottom plate 
slopes to the outer periphery to allow for 
natural drainage to the coolant outlet pipes. 
Compensating circumferential stiffeners are 
built into the structure adjacent to the 
hexagonal hole in the centre of the box. 
Pockets for thermocouples to measure 
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breeder coolant outlet temperature are pro- 
vided on the underside of the box. 

Inner Breeder Assembly.—This assembly 
is a vertically mounted skirt of hexagonal 
cross-section, enclosing the five inner rows 
of breeder elements. It also acts as a struc- 
tural member from which the core skirt 
hangs. The assembly consists of six sides 
bolted together. Plates are fitted at the top 
and bottom and a spacer plate midway 
between them. Spacer tubes having con- 
tinuous spiral fins on the bore and outside 
diameter are fitted in counter-bores in the 
breeder plates in the second and fourth row. 
The spiral fins and the spacer tubes act as 
spacers which restrain sideways movement 
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of the breeder rods but do not seriously inter- 
fere with coolant flow. When charged into 
the reactor the rods in the inner breeder are 
deflected nominally 0-090in away from the 
centre of the core due to the offset of the 
spacer tubes. All the breeder rods in this 
section are on a | -63in equilateral pitch. 
Outer Breeder Support.—This support 
consists of two plates, a bottom plate which 
is mounted on the breeder support box and 
an upper one mounted on the inner breeder 
assembly at the inside and the reactor vessel 
at the outside. All elements in the outer 
breeder are on 1-507in equilateral pitch 
except the first two rows which are 1 -55in. 
Variation in pitch between inner and outer 
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zones partially corrects for the reduction in 
neutron flux and a consequent reduction in 
coolant outlet temperature. 

Core Skirt.—This skirt (Fig. 8) consists 
of a fabricated tube of hexagonal cross- 
section. It hangs vertically from a flange 
located on the top inner breeder plate and 
passes through the breeder support box at 
its lower end. A labyrinth seal is made 
between the core skirt and the breeder sup- 
port box to avoid excessive coolant bypass. 
This skirt acts as a duct for coolant flow 
through the core and supports the core tube 
nest in its correct vertical and horizontal 
position, and also provides bearing tubes 
for the control-rod carriers. Folded pieces 
of hardened S.80 stainless steel are fitted 
across the corners, and extended downwards 
from the top of the core tube nest. Triangular 
guide tubes for the control-rod carriers are 
thus formed leaving a section in the form of 
a six-pointed star to accommodate the core 
tube nest. Hardened S.80 strips are inserted 
in the sides of the skirt which, together with 
the folded pieces of hardened S.80, form 
tracks for roller bearings built into the top 
of the control-rod carriers. These strips are 
repeated lower down and perform the same 
function for the rollers fitted in the top of 
the control rod carrier extension. A support 
location is provided for the core tube nest 
just above the bottom of the skirt. 


ROTATING SHIELDS 


These shields, of which there are two, 
known as the inner and outer, form the 
closure for the top of the reactor vessel and 
provide a facility for orientating the charge 
and discharge machine over any fuel or 
breeder element. The shields are lowered 
and rotated only when the reactor is shut 
down. Sealing of the rotating members is 
by a mechanical bolted seal under normal 
operating conditions and by liquid metal 
dip seals when they are lowered and rotated. 

The shields are designed with the outer 
casing as the boundary of the coolant circuit, 
the inside of the shield being completely 
sealed from the coolant and vented to 
atmosphere. To reduce the radiation level 
at the top of the shields to an acceptable 
figure, both during operation and shut- 
down, the inside is filled with neutron and 
gamma shielding. The fabrication, inspec- 
tion and pressure testing was completed 
before the shield materials, graphite and 
mild steel, were loaded. 

The arrangement of the shields is shown 
in Figs. 9 and 10. The outer shield fits 
closely within the reactor vessel top, its axis 
of rotation being the nominal centre line of 
the vessel. Through this shield is a hole, the 
centre line of which is eccentric to the axis of 
rotation of the outer shield. The inner 
shield fits closely within this hole and is 
arranged to rotate within it. The inner 
shield is provided with two holes, one to 
carry a 2ft 9in diameter core plug, the other 
the 9in diameter breeder charge plug. The 
2ft 9in diameter plug is arranged with a 
hole for the core charge plug which is 
similar to the breeder charge plug. Facings 
are provided at the top of the core and 
breeder charge plug holes to form seatings 
for the charge-discharge machine. Rotation 
of the outer and inner shield can thus 
position the core or breeder charge plugs 
above any core or breeder channel. Nove- 
ment of both shields is by a conventional 
motor, coupling, and gearbox drive. The 
lifting of the shields to make a mechanical 
seal on the reactor is achieved by a con- 
ventional type drive, rotating a lar 
ring free to rotate on the shields, which in 
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Fig. 9—Outer rotating shield during manufacture. 


turn rotates the screws of mechanical jacks. 

Mechanical Seals.—The outer and inner 
rotating shields are sealed against leakage 
of blanket gas during normal reactor opera- 
tion by a double “O”-joint ring. A con- 
tinuous stainless steel ring is bolted to the 
top flange of the vessel, the underside of the 
ring being grooved to take silicone rubber 
joint rings. The top machined face of the 
shield is jacked up to seal against the rings. 
Standard vacuum connections are provided 
to each pair of sealing rings to enable inter- 
space testing to be carried out prior to 
pressurising the reactor A similar seal is 
provided between the inner and outer 
rotating shields. 

Liquid Metal Seals.—For charge and dis- 
charge it is necessary to maintain a leaktight 
seal around inner and outer shields to 
prevent in-leakage of air to the reactor and 
out-leakage of radioactive blanket gas. Dur- 
ing discharge the reactor gas pressure is 
controlled at less than 0-5lb per square 
inch gauge. A double seal is effected by two 
concentric rings dipping into a trough of 
liquid metal. As originally designed the 
inner seal contained sodium mercury amal- 
gam and the outer seal mercury. When the 
reactor is pressurised, the liquid metal in 
these seals is discharged to dump tanks on 
the shields. 


CONTROL Rops 


Design Considerations. Three _ basic 
methods of control, namely movements of 
reflector, fuel or absorber, were investi- 
gated for the reactor. Fuel movement was 
selected since at that time the quantity of 
Boron 10 available was inadequate and the 
total reactivity controlled by the reflector 
limited. 

The adoption of the eccentric rotating 
shields for charge-discharge and the require- 
ment to have at least | per cent reactivity in 





Fig. 10 


hand at all times, including shut down, 
prohibited the use of a simple detachable 
control rod unit on the top face. The 
control unit was therefore offset, the actuat- 
ing unit being located outside the rotating 
shields. 

Essentially, there are twelve groups of 
control rods, six operating as control, four 
as shut-off and two as safety rods. In all 
respects they are similar, and therefore the 
number allocated to a function can be 


varied. The reactivity controlled by each 
group is as follows : 

Control 3-6 per cent 

Shut-off 2:4 per cent 

Safety 1-2 per cent 


Owing to the gas leakage problem it was 
decided at the outset to utilise an electro- 
mechanical drive rather than a completely 
mechanical system. A control unit consists 
of : (1) primary drive with shaft and bevel- 
gear assembly ; (2) electromagnetic coup- 
ling ; (3) hold-on magnet ; (4) ball and nut 
actuator ; (5) actuator gear ; (6) carrier. 

(1) Analogue computer studies had indi- 
cated that a maximum rate of reactivity 
insertion of |x 10- per second should be 
used in control-rod design. This is equivalent 
to all rods driven in at 0-003in per second 
and although insertion of all rods simul- 
taneously is prevented by interlocking, this 
limit on rate of insertion has been retained. 
Three speeds are available from the drive, 
“Slow in” and “Slow out” at 0-003in 
per second and “ Fast out” at 0-1Sin per 
second. The primary drive consists of a 
three-phase induction motor driving through 
a double-train epicyclic-reduction gear to an 
output shaft and bevel gear. The speed 
change is effected by a solenoid operated 
clutch acting between the two trains. A 
counterweight is attached to the clutch 
linkage so that in the event of solenoid 
failure the clutch is automatically moved 
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Inner rotating shield being lowered into outer shield during manufacture 


into its slow-speed position. A mechanical 
interlock prevents operation of the high 
speed when the control rods are being driven 
into the core. Owing to the irradiation and 
temperature problems it was impossible to 
use conventional lubricants and therefore 
the drive is designed to run dry at approxi- 
mately 100 deg. Cent. 

(2) The electromagnetic coupling is of 
conventional design, the torque being trans- 
mitted through a stainless steel diaphragm. 
The space was limited and no cooling was 
possible. The ambient temperature is about 
180 deg. Cent., the hot-spot temperature at 
the rated torque output (ISIbft) being 
approximately 240 deg. Cent. Class-H insula- 
tion of the couplings was adopted. The two 
ball-bearings supporting the driving shaft of 
the coupling are deep grooved with steel 
cages and are treated with molybdenum- 
disulphide as are the bearings in the primary 
drive unit. 

The driven half of the coupling extends 
into a spline shaft of hardened S.80 stainless 
steel which engages with a spline insert in 
the head of a ball and nut actuator. 

(3) The hold-on magnet is annular in 
cross-section and designed to hold a load of 
approximately 1250 1b when operating in an 
ambient temperature of approximately 180 
deg. Cent. 

(4) The screw of the ball and nut actuator 
is surmounted by a flange which acts as a 
thrust head. This head-piece contains a 
thrust head bearing on which the screw can 
rotate freely relative to the thrust head. The 
thrust head is made of mild steel and forms 
part of the magnetic circuit of the hold-on 
magnet from which it is supported. The 
screw is of the high efficiency, recirculation 
ball type, and minimises the effect of back- 
lash. A captive nut is fixed into the upper 
end of the moving arm of the control rod 
and carries the weight of the moving parts 
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plus the hydraulic forces. Rotation of the 
screw raises and lowers the control rod. 
Reverse rotation of the screw re-sets the 
screw and thrust-head after emergency shut- 
down. 

(5) The actuator gear consists of a bear- 
ing tube, a vertical moving arm and a bottom 
arm. The end of the bottom arm is termin- 
ated by a candlestick bearing in which the 
control-carrier sits. To discharge this unit 
the bottom arm can be pivoted into a 
vertical position. 

In the event of a trip-signal requiring an 
emergency shut down, the supply current to 
the hold-on magnet is interrupted and the 
thrust head leaves the hold-on magnet. The 
actuating gear falls under gravity. A dash- 
pot system has been incorporated inside the 
moving arm to reduce the terminal velocity. 

(6) The carrier is a triangular container 
for fuel elements which moves up and down 
in the triangular guide tubes located at the 
corners of the hexagonal core skirt. The 
top of the carrier incorporates a set of high- 
speed roller-bearings located on hardened 
S.80 strips set in the guide tube. The carrier 
is articulated to reduce the effect of thermal 
expansion and a second set of roller-bearings 
is incorporated in the top of the carrier 
extension. 

Alte:native Safety Rods.—Boron-10 ab- 
sorbers were included, subsequent to the 
initial design, as an alternative means of 
shutting down the reactor. Boron-10 com- 
pacts, clad in stainless steel, are suspended 
above the inner-breeder region by an electro- 
magnet. On interruption of the electrical 
supply, the rods fall under gravity into 
empty breeder channels adjacent to the 
core skirt. Resetting through an electro- 
magnetic clutch is done by chain and 
sprocket drive smaller than, but similar to, 
those on the control rods. 


FUEL HANDLING 
In addition to the usual problems of 
radioactive fuel handling fast reactor 


systems require special cooling arrangements 
during discharge owing to the very high fuel 
ratings. Furthermore the fuel elements are 
small and close pitching necessitates accurate 
positioning of grappling mechanisms. The 
reloading operation must be carried out with 
an extremely high standard of leak tightness 
to prevent contamination of the coolant and 
possible escape of radioactive blanket gas. 

Fuel changing is carried out at shut down 
and, as previously explained, access to the 
core is obtained through holes in eccentric 
shields. By differential rotation of these 
shields the entire core can be scanned and a 
particular element selected. Above the 
charge hole is located the charge machine 
into which the element is withdrawn. After 
withdrawal, the machine is moved to the 
canning station where the element is trans- 
ferred to a sealed canister prior to being 
removed in a shielded flask to a storage 
pond external to the containment sphere. 
At the canning station a new fuel element is 
loaded into the machine which then returns 
to the reactor and positions the element in 
the core. The shields are then rotated to 
another position and the sequence repeated. 

Canning station.—The canning station 
comprises two sealed compartments joined 
by a_ valve. The first compartment 
contains a magazine mounted on a horizontal 
axis and having a capacity of thirty-two new 
elements contained in lead-lined stainless- 
steel cans. The magazine is motor driven and 
automatically aligned. Identification of 
elements is by visual inspection through a 
window sealed into the wall of the compart- 
A manually operated ram is situated 
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immediately below the magazine which 
enables elements and cans to be pushed 
through the connecting valve into the second 
chamber. The second chamber contains a 
shielded trolley which can be pivoted from 
the horizontal to the vertical and traversed 
to align with one of three shielded valves or 
a lidding device in the top casing of the 
compartment. When traversed to a fixed 
interlocked position the trolley can be rotated 
to the horizontal to line up with the con- 
necting valve. Of the three transfer positions 
in the shielded lid of the main compartment, 
two are to accommodate charge machines 
and one to accommodate a transit flask. 

Charge machines.—_Two charge machines 
(Fig.8) are used for fuel replacement, each 
handling single elements. Each machine will 
take a core element weighing 7lb or a 
breeder element weighing 80 Ib. 

For positioning of the charge machine 
over the reactor and initial charge-hole 
preparation, an adaptor-door valve is pro- 
vided. The adaptor-door valve is bolted and 
“O-ring sealed to either the core or breeder 
element charge hole in the inner rotating 
shield. A four-jaw clamp is incorporated 
in the adaptor door for holding the charge 
plug while the retaining bolts are removed, 
and for locating the liner tube for isolation 
of the blanket gas from the charge machine. 
The adaptor door consists of a wedge-action 
sealing-valve enclosed in an 18/8/1 stainless 
steel, 100 per cent radiographed butt-welded 
casing. Final sealing of the valve is by 
“O”-rings mounted in the valve sealing 
plate which seals against the valve casing. 
The valve is opened and closed by a lead 
screw driven by an electric motor and gearbox 
situated outside the gas circuit. Emergency 
hand operated facilities are provided in case 
of mains electrical failure, together with fully 
open and closed electrical interlocks. 

After sealing on the reactor the charge 
machine snout is driven into the core by a 
rack and chain, these two being arranged to 
give differential movement between snout and 
rack tube. In the fully-extended position the 
complete snout is outside the rack tube, in 
the retracted position the snout and fuel 
element are within the rack tube in the charge 
machine body. This reduces the overall 
length of the machine. At the bottom of the 
stroke the snout picks up the element which 
is then withdrawn, being cooled continuously. 
Both valves are closed and the machine 
moved to the canning station. 

A charge machine consists of the following 


components : 
(1) Machine valve ; (2) Machine structure ; 
(3) Machine gearbox; (4) Rack tube ; 


(6) Core and breeder 
(8) Cooling 


(5) Snout carriage ; 
snouts ; (7) Retaining tube ; 
equipment. 

The machine valve is basically similar to 
the adaptor door valve and is bolted to the 
underside of the machine. Locating dowels 
are fitted to the valve casing which engage 
in collars on the adaptor door for the accurate 
positioning of the machine. Sealing of the 
machine to the adaptor door is by “ O "’-rings. 

All machine casings are fabricated from 
18/8/1 stainless steel, designed to B.S. 1500 : 
1949 with all welds radiographed. At the 
time of manufacture stainless steel was 
particularly scarce, and design not only had 
to allow for 100 per cent butt welding, but 
also sizes and thicknesses of materials 
available. An added design complication 
was a requirement that provision should be 
made for possibly converting the machine 
at a later date to enable elements to be canned 
inside the machine and transferred straight 
into flasks, making it unnecessary to remove 
the machine from the reactor during charging 
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operations. The machine gearbox is driven 
by a one h.p. motor fitted with an integral 
brake, through a slipping clutch and worm 
and spur gearing. This drive actuates the 
rack tube, snout carriage, retaining tube and 
snout release mechanism. Facilities are 
provided for changing to hand-winding of 
the snout and retaining tube drives to enable 
the operator to have a sensitive feel when 
charging or discharging elements. Indicator 
dials are positioned beneath the gearbox, 
and are driven by differential gearing to show 
the exact position of the components in the 


reactor whether the machine is motor or 
hand driven. 
The rack tube is manufactured from 


stainless steel castings approximately 2ft 6in 
long, bolted together to form a unit l6ft 
long. Gear rack segments are bolted to the 
side of the tube for hoisting and lowering by 
a spur gear driven from the gearbox. 


The stainless steel snout carriage is 
mounted on guide rollers which run on 
machined guides inside the rack tube. 


Hoisting and lowering of the unit is by a 4in 
pitch chain driven from the gearbox over 
guiding sprockets at each end of the rack tube. 
A revolving bayonet-type socket is provided 
at the base of the unit for simplifying change- 
over of the core or blanket snouts. The snout 
release mechanism is also contained within 
the unit and is operated by a separate 4in 
pitch chain. 

Hook-shaped jaws which engage with the 
element lifting head are positioned at the 
base of the snout and are operated by a push 
rod connected to the snout release chain. The 
retaining tube consists of a carriage mounted 
on guide rollers, which run on guides inside 
the rack tube. When handling core elements 
the snout must be lowered a distance of 1 5ft 
and enter a hole 0-54in diameter in the top 
of the element. Owing to tolerances on the 
core and rotating shields the accuracy 
required at the tip of the snout is yin from 
the true vertical axis when fully extended. 

To enable elements to be inspected and 
identified an “ Intrascope”’ is fitted at the 
base of the machine, viewing being through 
a stabilised glass window incorporated in the 
machine casing. 

The maximum heat generated from an 
irradiated core element is 2: 5kW and forced 
convection cooling is provided to maintain 
safe temperatures. Two d.c. motor-driven 
centrifugal fans, arranged in parallel, circulate 
350 cubic feet per minute of nitrogen down 
the inside of the rack tube, over the element 
and up into the body of the machine, from 
which it is drawn through a heat exchanger 
back to the inpat side of the fans. The fans 
are designed to operate normally under half 
load, but in the event of an electrical or 
mechanical failure of one, the remaining 
motor will automatically come up to full 
speed. Two axial-flow fans draw air over the 
nitrogen heat-exchanger for final heat re- 
jection to atmosphere. 


RADIATION SHIELDING 


The shielding, Figs. | and 8, is designed 
for a thermal output of 1OOMW and presents 
a number of different problems, namely, 

(1) thermalising of fast neutrons; (2) 
attenuation of thermal and intermediate 
neutrons ; (3) shielding of gamma rays. 

The thermalising of fast neutrons is 
achieved by a graphite moderator with a 
small, 0-3 per cent by weight, quantity of 
boron added. This thermal shield, which is 
4ft thick and surrounds the reactor vessel, 
enables the fast neutrons to be slowed down 
and captured in their near thermal state 
without the generation of a high gamma flux. 
Zones of pure graphite exist in the thermal 








1016 


shield in order that the neutron flux can be 
determined by ion and fission chamber 
measurements. Where these chambers occur 
an outer annulus of 5 per cent boron in 
graphite compensates for the pure graphite 
section. A recirculating nitrogen cooling 
system removes the heat generated in the 
thermal shield. 

The main reactor vault containing the 
primary circuit is surrounded by a secondary 
concrete shield 5ft thick. This shield absorbs 
gamma radiation from the primary sodium 
and secondary gamma radiation resulting 
from reutron capture. The temperature of 
the concrete is maintained at less than 50 
deg. Cent. by air cooling through a gap 
between 3in thick lagging and the concrete. 

In the horizontal plane through the reactor, 
shielding is considerably helped by the thick 
breeder section of natural uranium sur- 
rounding the core. In the vertical plane this 
effect is much reduced. The shielding above 
the core, which is built into the rotating 
shields and the 2ft 9in plug, consists of 0-3 
per cent borated graphite and steel plates, 
and above this a layer of “ Alfol ” insulation 
as a heat barrier. The configuration at the 
outer periphery of the top of the vessel made 


it difficult to provide adequate shielding to 
give complete protection during operation. 
Shielding is achieved by the use of loose 
concrete blocks that are fitted in an inter- 
locked fashion around the reactor top. These 
blocks restrict access to some parts of the 
reactor which require occasional mainte- 
nance and therefore the reactor must be shut 
down for this maintenance work. As a final 
neutron and gamma barrier a 10in thick 
“ Jabroc "’-and-steel shield covers the reactor 
top. This shield is removable for access to 
the reactor when shut down. 

Escape of fission product gases into the 
nitrogen gas blanket is related to the free 
volume between the surface of the uranium 
and the can. Based on the initial radial 
clearance of 0-00Sin the maximum equili- 
brium activity of the blanket gas would be 
1-365 me per cubic centimetre. This assumes 
a twenty-four-hour delay time whilst the 
fission products diffuse through the coolant. 
In practice, the radial gap closes during 
operation and thus the activity level of the 
gas will be less than that quoted above. The 
space above the reactor vessel is well venti- 
lated in order that the working area is main- 
tained at an acceptable low radiation level. 


(To be continued ) 


Output and Dewpoint Tests on Air 
Compressor Plant’ 


O obtain and measure a dewpoint of 

55 deg. Cent. at atmospheric pressure 
means determining that there are not more 
than about thirteen parts of moisture in 


1,000,000 parts of air by weight. Two of 
the foremost experts on hygrometry, H. 
Spencer-Gregory and E. Rourke, have 


written in their book (Hygrometry, published 
1957 by Crosby Lockwood and Son, Ltd.) 
two sentences which have an apt bearing 
on this problem. 

“The Production of Very Dry Gases ; 
Determination of the Relative Humidity. 
Although modern industrial technique 
has now very successfully applied itself to 
the problem of producing a high condition 
of dryness in gases such as air, hydrogen, 
etc., the associated problem relevant to 
an accurate hygrometrical test of such a 
state of dryness is very far from being 
solved and apart from the use of the 
Frost Point Hygrometer and, a modified 
form of electrolytic type of instrument, 
the situation as a whole is most unsatis- 
factory and altogether very little progress 
has yet been made in the direction of 
designing a suitable type of hygrometer 
for this purpose. 

“Relevant to the use of activated 
alumina it has been shown from aspects of 
dewpoint practice that dewpoints of less 
than 60°C. are definitely obtainable in 
practice, but in any case the dew or frost 
point method for the determination of the 
humidity of very dry gases has proved 
itself to be extremely laborious in prac- 
tice, and the method is subject to rela- 
tively large errors which are at a maximum 
in the case of very efficient drying such as 
is readily obtained by the use of alumina.” 
It is obvious from this that to obtain 

dewpoint figures of qualified accuracy and 
the extremely accurate measurement of 


* Communicated by Lacy-Hulbert and Co., Ltd., Beddington, 
Croydon 


compressed air is not an easy or everyday 
task. 

The firm of Lacy-Hulbert and Co., Ltd., 
of Beddington, Croydon, was_ recently 
requested under a contract from the Ministry 
of Aviation to modify an air compressing 
unit of its manufacture which had previously 
been working in the Arctic region at tem- 


peratures of 57 deg. Cent. to make it 
suitable for working conditions in_ this 
country. The specification was that the 


unit, after modification, was to deliver not 
less than 6 cubic feet of free air per minute 
compressed to 3500 Ib per square inch gauge 
when the compressor was running at 600 
r.p.m. and that the delivered air was to 
contain not more than 0-02 m.g. of moisture 
per litre when expanded to a pressure of 
14-7lb per square inch absolute at 15-6 
deg. Cent. (The equivalent saturation tem- 
perature being —55 deg. Cent.) The equip- 
ment and performance were to be to the 
satisfaction of the Director of Inspection of 
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Fighting Vehicles and Mechanical Equip- 
ment (Ministry of Aviation). 

A meeting between representatives from 
Lacy-Hulbert and Co., Ltd., the Inspectorate 
of Fighting Vehicles and Mechanical Equip- 
ment and the Air Ministry, was held to 
consider the acceptance test and the pro- 
cedure to be adopted for measuring com- 
pressor output and moisture content. It 
was agreed that the unit should be run 
continuously for five hours at 3500 1b per 
square inch gauge. During this time the 
compressor output would be measured as 
mass flow and the moisture content of the 
delivered air would be checked by an optical 
hygrometer loaned by the Air Ministry. 
The Air Ministry representative gave advice 
on the use of the hygrometer and the arrange- 
ments for coupling this to the portable test 
rig. He also agreed for an Air Ministry 
operator to be in attendance at the accept- 
ance test to operate the hygrometer. 

The layout for the compressor plant and 
portable test rig (as schematic diagram 
shown here) was submitted to I.F.V.M.E. and 
approved. The acceptance test took place 
at Boreas Works at Beddington. It was 
witnessed by representatives from I.F.V.M.E., 
Air Ministry and the Aeroplane and Arma- 
ment Experimental Establishment. 

The plant as tested consisted of a water- 
cooled, three-stage vertical reciprocating air 
compressor (Lacy-Hulbert type G.06) with 
intercoolers and aftercooler, radiator and 
cooling fan, a separate water-cooled con- 
denser, a 10 h.p. electric motor driving the 
compressor through Vee belts, manually- 
operated starter, ““ Hand,” “ Off,” “* Auto” 
snap changeover switch, with air pressure- 
operated switch to break the circuit of the 
Starter operating coil at 3600 1b per square 
inch to stop the motor automatically, 
separator bottle to act as interceptor and 
drain sump for the condenser, one activated 
carbon adsorber to adsorb oil and oil vapour, 
three desiccators using activated alumina as 
the desiccant. (The carbon and alumina are 
contained in an insert which can be with- 
drawn from the desiccator bodies and reacti- 
vated in an electrically-heated reactivator.) 
Cooling water from town’s mains was sup- 
plied to the condenser. The overflow from 
this was piped to the cooling-water inlet of 
the compressor and finally ran to waste 
through an outlet pipe at the top of the 
radiator. 

The compressor was started at 9.10 a.m. 
and the pressure in the system raised to 
3500 Ib per square inch gauge. The rate of 
flow of cooling water was 45 gallons per 
hour approximately. During the test the 
compressor output was determined from the 








Schematic diagram of compressor plant and portable test rig 
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time taken to charge the bottle (1-92 cubic 
feet water capacity) fitted in the test rig, 
from atmospheric pressure to 3500Ib per 
square inch gauge. Throughout this charg- 
ing test the compressor delivery pressure 
was maintained at 3500 lb per square inch 
gauge, by means of a regulating valve 
between the compressor delivery and the 
bottle in the test rig. The time taken to 
charge the bottle was fifty-eight minutes 
fifty-six seconds, and the weight of the air 
in the bottle was 32 lb. The following data 
were recorded during the test. 


Measurement of Compressor Output by Weighing 
Air Delivered 
S$—Compressor speed (r.p.m.) 640 
W—Time to charge cylinder to 3500 Ib 
per square inch gauge (minutes) 58-93 
“4 Weight of charged cylinder (pounds) 1317 
W,—Weight of cylinder with pressure 
reduced to atmospheric (pounds) 1285 
“ Weight of air W,— W, (pounds) 32 
P—Barometric pressure at inlet (inch Hg) 30-14 
1 —Temperature at intake (degree Fahren- 
heit absolute) i.e. degree Fahrenheit 
459-6 §20:1 
D—Density of air at intake (pounds per 
cubic foot) 
(d@=1-321« "ry 0-07655 
\ Volume of free air delivered at S r.p.m 
(cubic feet per minute) 
(i= Wal px My 7-@96 


} Volume of free air delivered, corrected 
to 600 r.p.m 6:65 


\ 600 
(“--+S—) 

The form of the above data sheet had been 
previously agreed as the correct procedure 
to ascertain the compressor output in cubic 
feet “free” air per minute (i.e. “ Inlet 
Volume ”’ as defined in B.S. 726 : 1957). 

Average readings taken during the test 


were : 
Horsepower developed by motor 8-4 
Compressor speed 640 r.p.m 
Barometer 30-14 in He 
Ambient temperature 16°3 deg. Cent 
Relative humidity by wet and dry bulk 

readings 74:6 per cent 


Cooling water at inlet il: 1 deg. Cent 

Cooling water at condenser outlet to 
compressor tank 

Compressor air delivery (measured 
between the compressor delivery and 
condenser tank) 


12 deg. Cent 


31-1 deg. Cent 


Rate of flow of cooling water 45 gph 

First stage pressure 146 ib sq. in. gauge 
Second stage pressure 1100 Ib. sq. in. gauge 
Third stage pressure 3500 Ib sq. in. gauge 


Compressor lubricating oil 
At commencement of test 
At end of test 


15-6 deg. Cent 
32:3 deg. Cent 
16°6 per cent rise 


After five hours’ running time dewpoint of 
the air in the test rig bottle was measured by 
the Air Ministry optical type hygrometer 
and was found to be --27 deg. Cent. at 
300 Ib square inch gauge. This corresponds 
to a dewpoint of —55 deg. Cent. at atmo- 
spheric pressure, which is the dewpoint 
specified in the contract. It was anticipated 
that the dryness of the air delivered would 
be better than this. In order to eliminate 
the possibility of any residual moisture in 
the test rig bottle being taken up by the dried 
air, it was decided to couple the hygrometer 
direct to the delivery pipe from the desic- 
cators. A new hygrometer reading was 
taken and found to be —44 deg. Cent. at 
300 Ib per square inch gauge. A further 
reading was taken and the dewpoint was 
read at 45 deg. Cent. at 3001b per square 
inch. This corresponds to a dewpoint of 

69 deg. Cent. at atmospheric pressure 
and was, therefore, 14 deg. Cent. better than 
the contract figure specified. The water 
content at --69 deg. Cent. is approximately 
0-00146 grains per cubic foot of free air, 
whereas the contract allowed for 0-0091 
grains per cubic foot of free air. 

It was thought the dewpoint of the air in 
the test bottle (— 55 deg. Cent.) was not so 
good as the dewpoint of the air delivered 
from the desiccator (—69 deg. Cent.), owing 
to moisture tending to adhere to the surface 
of the interior of the test bottle. 

The alumina desiccators were isolated and 
a dewpoint was taken of the air delivered 
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from the carbon adsorber. This proved to 
be --41 deg. Cent. at 300 Ib per square 
inch pressure, corresponding to a dewpoint 
of —65 deg. Cent. at atmospheric pressure. 

A test of this kind, under strict impartial 
operation and supervision is important in 
establishing the ability of the manufacturers 
to obtain such good results. In so many 
fields to-day there is a growing necessity for 
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dewpoints of better than 50 deg. to 

60 deg. Cent. From altitude test chambers 
in aircraft to furnace atmosphere for sinter- 
ing metals or the inert gas for an aluminium 
grinding mill a high degree of dryness is 
essential. In the chemical, paper, refrigera- 
tion, electrical and aircraft industries dew- 
points of this nature are requested more and 
more frequently. 


Reinforced Plastic Pipe System 


O meet the demands of industry for large 

bore corrosion-resistant pressure piping Bristol 
Aeroplane Plastics, Ltd., has been developing a 
pipe of reinforced plastic construction and 
designing a suitable manufacturing technique 
and associated plant. The company, following 
the successful completion of extensive tests and 
proving trials has now introduced its “ Epoch ” 
pipe system in reinforced plastics which includes 
pipes of 6in, 8in, 12in and 154in bore, which are 
available in 20ft lengths and are supplied for 
continuous operation in three temperature 
ranges, 0 deg.-60 deg. Cent., 60 deg.—90 deg. 
Cent. and 90 deg.-120 deg. Cent. A length of 
pipeline can be seen in our illustration. 

Series “‘A” pipes are for operating pressures 
as indicated in the following table : 


True bore, in Operating pressure, pounds per square inch 


6 150 300 400 600 
* 150 300 400 

12 150 300 400 

154 150 300 


Series *‘B” pipes are for pressures varying 
from 0 Ib to 100 Ib per square inch. 

The system includes standard Tees and stan- 
dard bends of 224 deg., 45 deg., 674 deg. and 
90 deg. bends, having a mean radius of three 
times the pipe bore, while there are two designs 
of flanges, namely standard and low-pressure 
flanges. In addition there is a bonded joint in 
which the male end of the pipe is spigoted into 
the female end and clamped in position and 
the joint preheated to about 60 deg. Cent. by 
means of an electrical wire element, followed by 
an injection of a premixed and preheated adhesive 
The temperature of the joint is raised to and 
maintained at 180 deg. Cent. for a short period 
to complete the cure. 

The load-carrying structure of the pipe 
consists of a number of layers of low alkali 
glass filaments which are impregnated and 
bonded with thermosetting epoxide resin. 
Mathematical analysis of requirements deter- 
mine the helix angles of the various layers to 
ensure minimum strain over a range of com- 
bined hoop and beam loadings. The manu- 


Length of pipeline showing 
tee piece and joints 


facturing unit consists of storage racks from 
which mandrels are withdrawn and passed 
through a preheating oven before reaching the 
pipe-forming section where there is a hydraulic 
headstock and a winding head. This winds on 
to the mandrel at the required helix angle, glass 
filament from the yarn bank and layers of 
acrylic fibre all impregnated with hot epoxide 
resin. When the winding operations are com- 
plete the mandrel and its covering enters a 
curing oven and finally passes through a cooling 
chamber to the parting and extraction machines. 
The pipe is finally conveyed to the profiling 
machines where the ends are machined for 
joint attachments. After its removal the mandrel 
is returned to the racks and into service. All 
handling of the mandrels and pipes is automatic 
and the whole process is closely controlled, while 
the winding sequences are controlled by a 
punched card index system with automatic feed 
back. 

The corrosion-resistant properties of the 
material enables piping to be laid underground 
without the need for protective coatings or 
cathodic protection and tests of chemical resist- 
ance have established that the pipe is suitable 
for use with a wide variety of media associated 
with the chemical, oil, atomic energy, gas and 
shipping industries. The strength of the rein- 
forcing glass filaments is about 150 tons per 
square inch and, in general, a safety factor of 
4 has been taken on the yield stress of the pipes 
to give the safe working stress. The Young's 
modulus of the pipe structure is about three 
times 10° lb per square inch so that the pipes are 
much more flexible than steel, a factor which is 
of advantage when laying buried pipelines. 
Furthermore the low modulus means that the 
pipe is more resistant to impact loads. Creep 
and fatigue properties are claimed to be good 
and the weight is one-quarter that of the equival- 
ent steel pipe. Temperature expansion of the 
pipe is about the same as that of steel, namely 
0-000011/deg. Cent., while the rate of heat 
transfer is stated to be 1-5 B.Th.U. per square 
foot hour, deg., Fah. inch which should 


reduce lagging requirements for high temper- 
ature installations. 
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Letter to the Editor 


MODERNISATION : ROAD, RAIL 
OR BOTH 


Sirn,—May I suggest that Mr. R. G. 
Jarvis's letter and your footnote to it, in 
your issue of November 25, require to be 
supplemented by the following details of 
the estimate of the electrification of the West 
Coast main line (Euston — Birmingham — 
Manchester and Liverpool) given on page 397 
of the report of the Parliamentary Select 
Committee on British Railways. 


£ millions 
} 


Fixed equipment 

280 electric locomotives 

359 diesel locomotives 

$00 electric multiple-unit vehicles 
Heating of coaching stock 
Stock of stores for rolling stock 
Signalling 

Permanent way works 

Depots 


ee ee 


Nea 


Total 161 o 

The estimate shows the mileage to be 
electrified as 538 route-miles. But Crewe is 
no more than 158 miles from Euston, and 
only 31 miles and 36 miles short of Man- 
chester and Liverpool respectively ; so the 
spine of the system will measure only 225 
miles. The extra mileage seems to be 
necessary for operational reasons : 44 route- 
miles had to be electrified for the 31 mile 


section Manchester—Crewe. These rami- 
fications have no parallel in motorway 
construction. 


As Joint Parliamentary Secretary to the 
Ministry of Transport Mr. John Hay must 
have been thoroughly familiar with the above 
estimate when, on October 26, he pointed 
out that the scheme would cost eight times 
as much as the construction of MI. And 
surely he was entitled to presume the 
Members of Parliament, whom he was 
addressing, were also familiar with it, for it 
had been published. Accordingly there was 
no special significance, | suggest, in his 
saving time by simply drawing a broad 
(or crude) but perfectly just comparison 
between the scheme and Ml, without 
mentioning the obvious fact that electri- 
fication includes the purchase of vehicles 
and other ancillaries. 

In determining the justice of the compari- 
son one must remember that Mr. Hay was 
speaking for a Minister who is the trustee 
for public money to be invested in roads, 
or in railways, at his discretion—up to a 
point. When this trustee invests in a piece 
of freehold real estate fashioned into a road 
he can be sure of two things : first the road 
will be of calculable economic benefit 
transcending its cost of upkeep; and 
secondly the transaction will be complete as 
soon as the road has been built : he will not 
be required to sink public money in any- 
thing other than real estate and permanent 
structural works. 

But when a railway gains a place in the 
Minister's portfolio of investments the 


acquisition and fashioning (or refashion- 
ing) of the real estate gives rise to only one 


of the many “calls” he undertakes to meet ; 
the other calls are for things far inferior to 
real estate in the eyes of a trustee—including, 
in the scheme under review, 359 diesel 
locomotives, of which only ninety-six will 
be for shunting purposes thereby avoiding 
the type of opprobium cast upon main line 
diesels by Mr. H. F. Brown in his summary of 
U.S.A. experience, which you published on 
December 2 (pages 926-928) ; it ended with 
the sentence, “In road service, diesel 
motive power has added to the financial 
burden of the railways. 

Thus, at Ministerial level, the choice 
between road and rail, as a medium for 
investment, doubtless appears as a plain 
choice between desirable freehold real estate 
on the one hand, and deferred shares in 
British Railways on the other. It was from 
this standpoint, presumably, that Mr. Hay 
drew his broad comparison showing, by 
implication, which he thought the better 
proposition. At a higher level, admittedly, 
the Government is free to take additional 
factors into consideration, such as the level 
of personal expenditure on motor vehicles ; 
but it remains the province of the Minister 
of Transport to pronounce upon the facts 
within his ken, and the fact that he could 
have built eight M1's with the money going 
into one electrification scheme cannot be 
too widely known. What is the harm in it ? 
It only confirms the supreme generosity of 
the Government towards British Railways. 
Permit me to applaud your quoting Mr. Hay. 

T. Il. Lioyp 

Guildford, 

Surrey, 
December 3, 1960. 


LAST OF THE FEW 

Smr,—I read the article *“* The Last of the 
Few" in your issue of November 11 with 
much interest and should be grateful if I 
might make some comments on it. 

In the first place, five years ago B.O.A.C. 
was convinced that the jet aeroplane, as 
opposed to the turbo-prop, would eventually 
produce the cheapest seat-mile costs on long 
range flight. It must not be forgotten that 
the “ Britannia " contract was placed many 
years before that. At that time (five years 
ago) we already had had much operational 
experience of the ““Comet I’ and we had 
projected developments of this aeroplane, 
including the “Comet 2” and then the 
“Comet 3." We were sure that develop- 
ments of this type could be produced with 
long range capabilities. It was, of course, 
the unfortunate setback to the “ Comet” 
series of aeroplanes, following upon the 
“Comet I" accidents, which changed that 
picture so materially. 

In relation to the VC.1000, which | 
presume is the same aeroplane as is referred 
to in the article as the VC.7, B.O.A.C. was 
naturally interested in the aircraft but it had 
no contractual interest at all and was certainly 


not responsible for its cancellation. Like the 
de Havilland aeroplanes, there is no doubt 
that the VC.1000, or its successors, could 
have been developed for long range if the 
project had continued. At that time, how- 
ever, the aeroplane did not appear to be 
suitable for Atlantic ranges. 

The article makes the point that an 
aircraft developed for one particular operator 
does not necessarily suit the world market. 
This, of course, is true and entails a great 
deal of judgment on the part of the manu- 
facturers ; nevertheless, an operator cannot 
be blamed for seeking the best solution to his 
particular problems. In relation to the 
‘“* Britannia "’ being more saleable if it had 
less range, | would point out that B.O.A.C. 


has some fifteen “* Britannia 102s’"’ which 
have significantly less range than the 
“ Britannia 312s*’; nevertheless, none of 


these aeroplanes, I believe, has been sold to 

any other customer. It is only the long range 

version that has sold to any other customer 
than B.O.A.C. 

C. ABELL, 

Chief Engineer 

British Overseas Airways Corporation, 
London Airport, 
November 22, 1960. 


THOUSANDS OF MILLIONS TO 
BE SAVED ? 

Sir,—In your leading article “Thousands 
of Millions to be Saved ?”* on November 4, 
1960, you say, ““ Nor can anyone who cares 
to measure up some comparative widths 
doubt that the existing 1500 miles of multi- 
track railway routes would convert into very 
fine roadways. Doubts creep in, however, as 
to whether satisfactory standards could be 
attained in converting 10,000 miles of two- 
track route, not to mention 800 miles or so of 
single line.” In your issue of November 25, 
Brigadier Lloyd has pointed out that the 
Swiss motorway programme includes 360 
miles of Class I] motorways, the width of 
which will be two-lane (capacity 2000 
passenger-car-units per hour) or three-lane 
(capacity 3000 passenger-car-units per hour) ; 
in fact, motor roads of the type which, 
without widening, could be constructed from 
two-track railway line. 

It has now been announed that the Minister 
of Transport has altered the plans for the 
Heads of the Valleys road in South Wales 
in order to take advantage of the saving in 
cost, reduced disturbance of property and 
better quality of road which will result from 
the incorporation of 6 miles of converted 
two-track railway line. 

Unless, therefore, the Swiss Government 
and our own Ministry of Transport are 
disistrously mistaken, two-track railway 1s 
the stuff of which modern motor roads, with 
capacities almost everywhere greater than 
would be required of them for many years 
ahead, could be constructed. The objection, 
sometimes voiced, that, apart from width, 
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railways would not be suitable for conversion 
to roads because they run partly on embank- 
ments, is invalidated by the fact that much 
modern motorway, including part of the M1, 
the Brussels overhead route and the new 
Italian motorways, are being constructed on 
embankments or viaducts. The techniques 
of keeping vehicles from “ going over the 
top ”’ are well advanced. 

With 14,000 additional vehicles licensed 
each week in this country can we thus afford 
to ignore the 10,000 miles of potential m>tor 
road represented by the two-track railways, 
when its capacity is hardly being scratched 
by the railways? The relevant question 
would seem not to be, “ Should we convert ?” 
but, ““ How can we convert to the best ad- 
vantage ?”” The Railway Conversion League 
has not considered it wise or justifiable 
to be too dogmatic as regards the engineering 
techniques to be adopted in conversion : 
there are many unknown factors which need 
careful investigation before decisions are 
reached. However, in view of the obvious 
importance of the two-track lines it would be 
interesting to have some expert views from 
your readers on such points as the following. 

Almost all two-track railway line would 
lend itself, for a considerable proportion of 
its length, to three-lane road width. The 
question therefore arises as to how the 
middle lane could best be used. The present 
highway practice is to allow motorists 
travelling in opposite directions to “ sort it 
out between themselves,” sometimes with 
disastrous results. Should the centre lane 
be reserved, in alternate stretches, for traffic 
travelling in first one and then the other 
direction, thus ensuring that the means of 
passing in safety is available to all vehicles 
without undue delay ? If so, how could 
this best be done ? What form of marking 
or separation should be used ? How long 
should the alternating sections be ? 

M. J. DOUGLASS 
Railway Conversion League, 
Guildford, 
December 5, 1960. 


Book Reviews 


Engineering Mathematics. By J. BLAKEY 
and M. Hutton. Blackie and Son, Ltd., 
16-18, William IV Street, London, W.C.2. 
Price 40s. 

“* UNIVERSITY MATHEMATICS” with the sub- 

title “A Textbook for Students of Science 

and Engineering” by Dr. J. Blakey was 
first published in 1949, with a second edition 
in 1958. Engineering Mathematics is an 
adaptation of this earlier book with the aim 
of meeting the special requirements of 
engineering students of degree standard, 
which, the authors consider, differ in some 
respects from those of pure science students. 

The conversion has been achieved by omitting 

a few of the more theoretical chapters, 

adding chapters specifically for the engineer- 

ing student, but retaining the main part 
of University Mathematics in this new book. 

This main part covers the ground that 
one would expect in a mathematics textbook 
up to degree standard in science or engineer- 
ing. There is a very useful revision chapter 
at the beginning. Chapters on limits, 


series, exponential and hyperbolic functions, 
complex numbers and partial fractions lead 
logically to differentiation and thence integra- 
tion, 


There follows the applications of 
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differentiation, including extremal values of 
functions and properties of curves. A 
chapter on determinants is then interposed 
since this is required for the co-ordinate 
geometry of the straight line which follows. 
The circle, ellipse and hyperbola are covered, 
but their equations in polar co-ordinates 
have been omitted in this book. The 
equations of motion of satellites require a 
knowledge of polar co-ordinates and this 
subject is nowadays of interest to engineering 
as much as to pure science students. The 
normal applications of integration are dealt 
with, including areas, volumes, centres of 
gravity and moments of inertia. One 
chapter is devoted to spherical trigonometry. 
There are two chapters on differential 
equations enabling the main elementary 
kinds of equations to be catered for ; this 
includes a brief treatment of partial differ- 
ential equations. 

The four additional chapters, which have 
been written by Dr. Hutton, are on “ Numeri- 
cal Solution of Equations,” “ Statistics, ”’ 
“Relaxation Methods” and “ Laplace 
Transforms.’ In engineering approximate 
numerical solutions of equations are often 
required when the exact solution is unobtain- 
able or too complicated. The chapter on 
numerical solution of equations covers 
Newton’s method, Horner’s method and 
the other main methods of obtaining approxi- 
mate solutions to the equations most 
commonly met in practice; it is a very 
useful addition. For engineering a working 
knowledge of statistics is certaimly necessary 
and the chapter on this subject provides a 
good elementary introduction. It starts 
with probability and goes on to explain the 
main types of frequency distribution, giving 
practical examples of their applications. In 
the same way the chapter on operational 
calculus provides an elementary introduction 
to a technique which is being employed 
more and more for the solution of engineer- 
ing problems. Both these chapters contain 
sufficient explanation and instruction for 
the reader to start to apply the theory 
himself. Relaxation methods have important 
practical applications and a chapter on the 
subject is of interest to the engineering 
student in showing what can be achieved. 
It is doubtful, however, whether this rather 
specialised technique can be learnt without 
its being continually used. 

This book has been written in a concise 
and succinct style with no superfluous 
matter. The student will find that the 
explanations are particularly clear. The 
mathematical theory is throughout illustrated 
liberally by worked examples. The diagrams 
are good and, in the main, adequate. There 
could, however, be a few more in the statis- 
tics chapter. The normal distribution is 
described as “a bell-shaped curve”; it is 
not illustrated. There are examples for 
practice at the end of each chapter with the 
answers at the end of the book. This makes 
the book very suitable for private study. 
They have been taken largely from London 
University and Associated Examining Board 
papers. Except for the chapter on opera- 
tional calculus the examples are not practical 
engineering examples; they are examples 
on the mathematics. Although the title of 
the book is Engineering Mathematics, it is a 
textbook giving the pure mathematics 
required for a degree in Engineering. In 
a book of reasonable proportions the authors 
have managed by careful selection to include 
a great deal, if not all, the mathematics the 
engineering student will need. It is not 
difficult to suggest minor omissions. They 
are mainly matters of individual preference, 
and if an attempt were made to please all 
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tastes, the book would grow tu an uneconomi- 
cal size. Possibly Fourier analysis and 
conformal transformation warrant a mention. 
A major omission, however, is vectors. 
Although this is a large subject, on which 
books have been written, an introductory 


treatment on the lines of the additional 
chapters would be of value. Vectors find a 
use in many branches of engineering, 


particularly electricity and mechanics. 

This is a very well written and well 
produced book. It is well suited for the 
purpose for which it is intended. Apart 
from engineering students, it is of value to 
many others who want a straightforward 
reference book on the mathematics that 
they may have forgotten. Particular mention 
must be made of the quantity of matter 
included in the book and the high quality of 
its presentation for such a modest cost. 


Principles of Servomechanisms. By A. Tyers 
and R. B. Mires. Sir Isaac Pitman and 
Sons, Ltd., 39, Parker Street, London, 
W.C.2. Price 25s. 

Most books on servomechanisms resort to a 
mathematical approach to the principles 
involved before they reach the third or fourth 
chapter. The difference with this book is 
that the authors have completely avoided the 
use of differential equations for this purpose 
and, in fact, rarely go beyond simple trigo- 
nometry. As a consequence, this book 
should be useful to students who wish to take 
an interest in servomechanisms but have 
previously felt debarred because of their lack 
of knowledge of higher mathematics. 

The authors have restricted their work to 
servomechanisms of the electrical type, 
which are, of course, by far the most common 
form. It has meant though that they assume 
the reader will have a reasonable knowledge 
of basic electrical principles and of electronic 
circuits. They have helped in this matter by 
devoting a chapter each, towards the end of 
the book, to magnetic amplifiers, thermionic 
valve amplifiers, and transistors as they are 
used in servomechanisms. 

The first few chapters in the book lead from 
the general consideration of servomechanism 
principles through to a description of system 
response. Then chapters follow going into 
the detail of the components of servo- 
mechanisms such as error detectors, syn- 
chronous elements and, of course, the 
various forms of electrical amplifiers men- 
tioned earlier. 

The book is well written and has an 
adequate number of drawings. It should be 
useful to students and technicians and there is 
at the end of the book a page giving sugges- 
tions for further reading, so that a student 
may, if he wishes, go more deeply into the 
subject. 


Books Received 


By George J. Young, Chapman and 
Price 


Fuel Cells. 
Hall Ltd., 37, Essex Street, London, W.C.2. 
46s 


Servomechanisms. By P. L. Taylor. Longmans 
Green and Co., Ltd., 6 and 7, Clifford Street, London, 
W.1. Price 42s. 


Atlas, The Story of a Missile. By John L. Chapman. 
Victor Gollancz Ltd., 14, Henrietta Street, Covent 
Garden, London, W.C.2. Price 21s. 


Examples in Applied Thermodynamics. By J. 
Phillips. The English Universities Press, Ltd., 102, 
Newgate Street, London, E.C.1. Price 17s. 6d. 


Relativity for Engineers and Science Teachers. 
By Laurence H. A. Carr. Macdonald and Company 
(Publishers) Ltd., 16, Maddox Street, London, W.1. 
Price 12. 6d, 
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Workington 


Sinter Plant 


Workington Iron and Steelworks was one of the first to make Bessemer steel, 
the local iron ores being particularly suitable for the Bessemer process in its 


original form. To-day, 
steel. 


is imported. Much of this imported ore is Norwegian, 


the works is the only British producer of acid Bessemer 
Local ores are still mined, but a considerable proportion of the ore used 


and it was appropriate 


that the recent formal opening of a new sinter plant at Workington, built to deal 


with this ore, 


should have been performed by the Crown Prince of Norway, 


H.R.H. Prince 


Harald. 





HE works at Moss Bay, Workington, 

Cumberland, of the Workington Iron 
and Steel Company (a subsidiary of the 
United Steel Companies, Ltd.) is fully inte- 
grated, with coke ovens, blast-furnaces, Bes- 
semer converters, and rolling mills. Steel 
production during the last full year totalled 
320,000 tons, and of this output a large part 
was in the form of railway material—rails, 
sleepers and sole plates. Semi-finished and 
bar material is also supplied to the engineer- 
ing and motor industries. 

As the acid Bessemer process, which will 
not remove phosphorus from the iron, is 
used at Workington, it is necessary for the 
iron ore to be both high in iron content 
and low in phosphorus and other impurities. 
This condition, which is met by the local 
ores, is also satisfied by the ores mined by the 
Sydvaranger Company at Kirkenes, in the 
northernmost part of Norway. From small 
beginnings in 1906 this company has ex- 
panded its production to well over 1,000,000 
tons of iron ore a year. The ore, as processed 
ready for shipping at Kirkenes, is a powder 
concentrate with an iron content of 65 per 
cent. It is intended to consume between 60 
and 70 per cent of this Norwegian concen- 
trate in the raw materials supplied to the 
new sinter plant ; this is the equivalent of an 
annual intake of 400,000 tons. The balance 
will come from other overseas sources and 
from the company’s own hematite ore mines 
in Cumberland, the present annual output 
of which is about 120,000 tons. 

A sinter plant was built at Workington in 
1943, and this had demonstrated the advan- 
tages of furnace burdening with sinter, but 
it was not large enough to provide the 
additional quantities of sinter now needed, 
and as it would not have been economic to 


: General view of sinter plant and raw materials stockyard 


a new single-strand plant has 
been built. Constructed under the code 
name “ Focus’ (Foreign Ore Concentrates 
Usage”) the new plant is designed to pro- 
duce 12,500 tons of self-fluxing sinter per 
week, and has cost £2,500,000. 


enlarge it, 


RAW MATERIALS STORAGE 


In physical dimensions the largest part of 
the plant is the raw materials storage build- 
ing. Here, stock bays are provided for 
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44,000 tons of ore fines, the proportions 
being: Sydvaranger concentrates, 16,500 
tons, hard ore fines, 11,500 tons, soft ore 
fines, 9000 tons, home ore fines, 7000 tons. 
Storage space is also provided for 350 tons 
of coke breeze, which is prepared at the 
existing coke oven plant. Limestone, which 
provides the self-fluxing element in the 
sinter, is crushed in a plant adjacent to the 
main storage building. 

Sinter mixture materials are fed on to a 
gathering belt by 9ft diameter rotary feeder 
tables fitted with speed adjustment; in 
addition, the coke feeders have independent 
speed controls. After primary mixing in a 
twin paddle rotary drum mixer of 200 tons 
per hour capacity, the mix is conveyed 
onwards to a surge hopper from which it is 
fed under control to a pelletising drum. In 
this drum the final mixing and adjustment 
of water content is made. Pelletising 
increases the permeability of the sinter bed 
on the strand and permits a faster sintering 
rate. To avoid degradation of the fragile 
pellets, a vibrating feeder is installed to 
transfer the mix from the pelletising drum to 
the sinter strand. 

The Head Wrightson/McKee single-strand 
continuous sintering machine is 6ft wide and 
180ft long, equipped with twenty-eight wind 
boxes and having an effective grate area of 
1008 square feet. Strand speed is variable 
between 45in and 170in per minute, the mix 
being ignited by an automatically regulated 
mixture of blast-furnace and coke oven 
gases with combustion air. The ignition 
furnace or hood is 6ft 2in long by 7ft 8in 
wide and operates normally on a _ blast- 
furnace/coke oven gas ratio of 7 to l, 
though the design allows for operation on 
either 100 per cent blast-furnace gas or 100 
per cent coke oven gas. The air blower 
has a designed capacity of 2500 cubic feet 
per minute at 12in w.g. Gas from the wind 
boxes is collected in a straight dust col- 
lector wind main of increasing cross-sectional 
area, the last 90ft long section of which acts 
as a dust settling chamber. 


SINTER DISPOSAI 


Discharged sinter passes through a breaker 
with 6in knife spacings to a Schenk vibrating 
screen. By means of a variable speed feeder, 
the oversize sinter is fed to a Lurgi-Froding- 
ham circular cooler with a designed capacity 
of 100 tons per hour, the temperature of the 
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Interior of stockyard building, showing storage bays, crane and conveyors 

















sinter being reduced from 850 deg. to 
100 deg. Cent. during its passage through 
the cooler. Pallets in the cooler discharge 
the sinter into a hopper for transfer via a 
variable speed feeder and a conveyor to a 
further screen at which the sinter may be 
separated into two size ranges before delivery 
by transfer car to the furnace bunkers. 

The hot undersize sinter is carried by a 
tray conveyor from the sinter screen to a 
quenching station. Here, a Schenk screen 
mounted over twin 50-ton capacity bunkers 
divides the returns into two size fractions, 
+-gin for bedding material and —j#in for 
use as return sinter. After cooling, the 
bedding fraction passes to a 55-ton capacity 
surge hopper with a rotary feeder table 
from which it is fed back to the sintering 
strand. The return sinter fraction (— in) 
is transferred to the return fines storage bins 
in the material storage building. 

Four Buell dust extraction systems are 
employed to collect the dust arising at 
various points in the plant and to discharge 
it finally into the primary mixing mill. These 
systems serve the conveyor lines in the 
material storage building; the discharge 
end of the sinter machine and sinter cooler 
area ; the quenching station area ; and the 
high line screening station area. 

From the initia! commissioning stage, 
output from the new sinter plant is being 
brought up gradually to its rated capacity. 
Early indications are that the beneficial 
effects anticipated on blast furnace operations 
will be more than fully realised, as even in 
the present intermediate stage a reduction in 
blast-furnace coke consumption has been 
made possible following the use of this sinter. 

Head, Wrightson Iron and Steel Works 
Engineering, Ltd. were the principal con- 
tractors for the “Focus” plant, and the 
main sub-contractors were: United Steel 
Structural Company, Ltd., John Laing and 
Son, Ltd., General Electric Company, Ltd., 
Lurgi Gesellschaft Fur Chemie und Hutten- 
wesen m.b.H., George Wimpey and Co., Ltd., 
English Electric Company, Ltd., Distington 
Engineering Company, Ltd., Ernest Newell 
and Co., Ltd., Buell, Ltd., Watson Norie, 
Ltd., Joseph Booth and Brothers, James 
Howden and Co., Ltd., J. Twiname Ltd., 
British Insulated Callenders Construction, 


Ltd.. W. J. Brooker, Ltd., Power Piping * 


Company, Ltd., Edgar Allen and Co., Ltd., 
A. Reyrolle and Co., Ltd., Brookhirst 
Igranic, Ltd., Associated Electrical Indus- 
tries, Ltd., and the Demolition and Con- 
struction Company, Ltd. 








Raw materials gathering belt and feeders 





Control 


N extension to the works of M.T.E. Control 
Gear, Ltd., Progress Road, Leigh-on-Sea, 
Essex, has increased by one-third the productive 
floor space and office accommodation at these 
premises. The company manufactures contactors, 
isolators, relays and interlocking terminal blocks 
for general industrial use, with particular applica- 
tion to the sequence control of machine tools, 
and also supplies complete control panels as 
illustrated. 
An inspection of the works on the occasion 


Multi-motor control panel 
in test bay of control gear 
works extension 


of the recent formal opening of the extension, 
showed the variety of facilities provided 
within a single basic contactor framework by 
incorporation of time-delay devices, auxiliary 
and additional contacts, or a manual operating 
lever and casing to form an isolator with inherent 
door interlocking. The minimum of screws has 
to be removed for withdrawal and replacement 
of coils and contacts. The works has its own 
metalworking section for producing switchgear 
cabinets. Standard sizes of end-pieces and top 
caps facilitate production of cabinets of varying 


Sintering strand from discharge end 





Gear Works Extension 


depths to individual requirements. The illus- 
tration shows a double-depth cabinet, using 
standard end pieces in pairs, and also enables the 
uniform frame size of contactor for different 
ratings to be seen Two forms of time 
delay which can be built into the switchgear 
were demonstrated. One is an electro-pneumatic 
delay with neoprene bellows for functions such 
as two-step motor starting where the timing is 
not critical, and the other a precision clockwork 
unit. Both are calibrated and adjustable 





laboratory a sequence 


In the development 
control device using a heavy-duty P.O. uni- 


selector was demonstrated. Connections are 
brought out to a plugboard, so that a cumplete 
uniselector can be replaced if necessary without 
unsoldering connections, and sequences can be 
changed by altering the positions of the plugs in 
the plugboard. No load is broken by the uni- 
selector contacts, a patented circuit being 
employed in which a single relay performs the 
make and break function and enables the uni- 
selector to step off-load. 
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Electronic Railway-Signal 
Interlocking 


N installation, which is believed to be the first 
electronically-operated system of railway- 
signal interlocking in the world, is to be carried 
out in the branch-line signalbox at Henley-on- 
Thames, Western Region, British Railways. 
The new system has already completed its 
laboratory trials and, when it is installed at 
Henley in the early summer of next year, it will 
be subjected to full-scale trials. It has been 
developed by Mullard Equipment, Ltd., under 
contract to the British Transport Commission. 
It will be recalled that electronic systems have 
already been applied to the remote control and 
indicating elements in some signalboxes on 
British Railways. These elements have important 
operational functions in the signalling system 
but their contribution to overall safety ultimately 
depends upon effective interlocking of the 
signals and points. Hitherto signal interlocking 
has been effected either by mechanical locks or, 
in more modern installations, by electromagnetic 
relays. In the Henley installation these compo- 
nents will be replaced by electronic units incor- 
porating transistors, semiconductor diodes and 
ferrite cores. 

The hoped-for gain by the adoption of elec- 
tronic circuitry is that the absence of moving 
parts may presage substantial savings in main- 
tenance costs. This means that electronic 
interlocking will be justified for future signalling 
schemes, provided that it can surpass the relia- 
bility of magnetic relays which (as pointed out 
by the British Transport Commission) can 
operate for at least five years in a sealed box and 
have a failure rate of only one in thousands of 
millions of operations. 

Last week a working model of a double 
junction, completely controlled by the new 
electronic system, was demonstrated by Mullard 
Equipment, Ltd., at Mullard House, Torrington 
Place, London, W.C.1. The model used for this 
demonstration is illustrated diagrammatically 
below. It operates on the conventional “* entrance- 
exit switch and push-button” system and is 
provided with track and point indication ; the 
only relays used are track relays, Post Office type 
relays being used for convenience. 

To set up a route on the model, in the direction 
B to D for instance (see diagram), the direction 


Try 
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switch at B is set to direction B to F and the exit 
button at D is pressed. This action results in the 
points 100 and 101 being moved to the reverse 
position. These points are interlocked and the 
sequence is that 101 is reversed first and when it 
has been detected as being reversed, the points 
100 are reversed. However, this route B to D 
can only be called provided that the information 
from the track circuits involved indicates that 
there is no vehicle on the track and also that the 
points are not locked—that is to say, that a prior 
route has not been set up along, for instance, 
E to A. 

A simplified example of a sequence of events 
is shown in the lower diagram. The pulses from 
the push button at D are fed to an “ Or” gate 
which sets up a feedback path to maintain the 
circuit. The output from the “* Or” gate is fed, 
together with the signal from the switch at B, 
to the * And ” gate which then—and only then 
gives an output to the first track circuit “* And ” 
gate. This input together with the input from 
the track circuit (providing the latter is clear) 
will result in an output to the next track circuit 
“And” gate and so on. After all the track 
circuits have given the information that they are 
unoccupied, the points 101 are reversed, provi- 
ding they are not locked, and the signal from 
the track circuits together with the information 
that 101 is now reversed and locked is fed to 
another ““ And” gate. The points 100 are now 
reversed and locked, and this information, 
together with the output from the last “ And ” 
gate, is fed to the final “* And ” gate, the output 
of which clears the signal at B (see diagram). 

It is a logical process and if for any reason the 
required information does not reach any one of 
the “ And ” gates in the chain the sequence will 
be broken and the route will not be cleared. 
When a route has been cleared and a train 
travelling in the direction B to D, for example, 
has passed over the first track circuit in the route, 
the signal is automatically returned to red. 
Although the direction switch is still set, this 
route cannot be used again, by pressing the exit 
button, until the whole sequence of calling has 
been repeated. 

In addition to the interlocking of the points 
and the use of track circuits, there is also a 
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device whereby if a signalman has set up a wrong 
route (B to F, instead of B to D, for instance) 
he is unable to reset the route immediately if a 
train has already entered the approach track 
circuits. He can, however, set all the signals to 
red, and after a suitable time delay to allow the 
train to stop the route can be reset. Obviously 
if this device were not included a signalman 
would be able to reverse the 100 points, which 
may not complete their movement before the 
train reached them and thus cause a derailment. 
The logic system can therefore provide an anti- 
preselection device and an approach locking 
device to meet signalling requirements. 

Track circuits of the normal type are used. 
The electronic logic units from which the system 
is constructed are plug-in units. They are 





Transistorised plug-in logic unit for system of elec- 
tronic railway-signal interlocking 


designed to operate safely in ambient tempera- 
tures between -—-20 deg. and +50 deg. Cent ; 
Mullard transistors, semiconductor diodes and 
ferrite cores are used. 

A typical electronic logic unit is illustrated 
here, the components being mounted on a stack 
of insulating wafers. The uppermost component 
in this case is an encapsulated ferrite core. 
In a practical signal interlocking installation, 
five different types of these logic units would be 
required. In physical layout they are all similar. 
Each is protected by a rectangular casing of 
anodised aluminium which is colour-coded for 
identification. These units are mounted in 
racks and test sockets are provided for servicing, 
which is based on the identification and replace- 
ment of a faulty unit. It is emphasised by the 
manufacturer that the system is designed to 
“fail to safety”’ and that this condition has 
been applied to the logic units individually 
and collectively. 


Technical Reports 


Verwendung hochtemperatur- 
bestindiger Werkstoffe. By G. Bayer. No. 28 of 
the TR Special Series. Berne: Verlag “* Technische 
Rundschau,” Hallwag Berne, Nordring 4. Price 
S.Fr. 4.80.—The present publication brings a 
synopsis of the topical field of high temperature 
materials, including such recent arrivals as “ Cer- 
mets” and “ Pyroceram.” With a few exceptions 
the discussion centres on the properties and uses of 
pure compounds, including oxides, borides, nitrides, 
carbide, and silicides, as well as carbon. In each 
instance there is a brief reference to the method of 
production. A further section is devoted to metals 
of high melting point and super-alloys 


Korrosion and Oberflichenschutz—lll. No. 24 
of the TR Special Series. Berne: Verlag “ Tech- 
nische Rundschau,” Hallwag Berne, Nordring 4. 
Price S.Fr. 4.80.—‘* Corrosion and Surface Protec- 
tion—III ”’ brings the third series of lectures delivered 
last year at the technical meetings of the Swiss 
Working Group for Galvanising Technology. The 
seven papers are concerned with “ Electrolytic 
Brightening (Development and Theory)” (A. von 
Krusenstjern); “* Electrolytic Polishing " (J. Heyes) ; 
“Removal of Metallic Coatings” (R. Springer) ; 
““Mechanical Testing of Plated Coatings” (R. 
Weiner); “Corrosion Behaviour and Electro- 
Chemical Tests of Plated Coatings and Surfaces ” 
(G. Oclsner); “ Pores in Electroplated Coatings, 
Their Detection and Significance ” (A. Kutzelnigg) ; 
and “Thickness Measurements of Electroplated 


Coatings ” (R. Weiner). 
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400kV Supergrid 

To reduce the number of high-voltage trans- 
mission lines needed to meet the country’s 
growing power demands, the Central Electricity 
Generating Board is to adopt a 400kV trans- 
mission system. It may be recalled that the 
majority of existing 275kV Supergrid lines were 
originally designed with a view to future convers- 
ion to 380kV, and where increased transmission 
capacity is necessary they will be reinsulated 
and used for the new voltage. The power 
carrying capacity per double-circuit line will 
thereby be raised from 1200MW to 2000MW. 

For new main trunk lines, the Board now 
plans to introduce a new design of tower, 
carrying four conductors per phase, as compared 
with two per phase on the 275kV lines. The 
new towers will, of necessity, be about 20ft 
taller than existing 275kV towers, but this 
disadvantage will be outweighed by a further 
increase in power carrying capacity to 
3,000MW 

Studies have shown that, for the transmission 
distances required in this country, there is 
no great economic advantage to be gained 
from the use of the higher voltage. However, 
there is some technical advantage and there is a 
very substantial advantage to amenity, because, 
with a greater power carrying capacity, fewer 
new lines will be needed. 

Technology is judged to be far enough 
advanced for orders for equipment to be placed 
in the near future without waiting for operating 
experience with the 380kV experimental circuit 
between Monk Fryston and High Marnham, 
which will come into service in 1962. The 
first 400kV line should then come into commer- 
cial use in 1965. From then on the new voltage 
will be introduced gradually to meet growing 
demands on the system. 

Modifications to existing lines to suit 400kV 
wil! include substituting a different type of 
insulator on the existing towers together with the 
provision of new transformers and switchgear at 
terminal substations. The changeover will 
be carefully worked out to maintain security 
of supplies to consumers and to cope with the 
growing demand while taking lines out of 
service successively for conversion 


Automatic Telex Exchange 


WitH the opening on December 12 of the 
London automatic telex exchange in the new 
Fleet Building, Farringdon Street, the conversion 
of the Post Office telex system in the United 
Kingdom to direct dialling between all sub- 
scribers was completed. The Fleet exchange, 
said to be the largest automatic telex exchange 
in the world, has capacity for 5000 subscribers’ 
lines but has been designed to allow for extension 
to 15,000 lines. At the opening ceremony the 
Postmaster General, Mr. Reginald Bevins, said 
it was planned to begin direct dialling between 
telex subscribers in this country and those on the 
Continent within six months. The exchange 
already houses terminations of lines from some 
Continental countries which have direct dialling 
facilities to the inland telex system here. The 
international telex system is expanding 
rapidly and the exchange which handles this 
service will be replaced by a new one in about 
two years time. Long-distance communication 
is handled by cable or radio as appropriate. 

Equipment for the Fleet exchange was manu- 
factured by Ericssons Telephones, Ltd. The 
apparatus is generally similar to that of an 
ordinary automatic telephone exchange. At 
present the eighteen-channel voice-frequency 
installation at the exchange uses thermionic 
valves, but will be replaced by transistorised 
equipment at a later date. The Creed telex 
machines now in use on the system have a 
high immunity from error, amounting to one in 
from twenty to forty thousand characters, but 





this will be further reduced in a year or so to one in 
a million when error detecting equipment similar 
to that used on the overseas telegraph service is 
available. Transmission is by five-unit code as in 
normal teleprinter practice, but with positive and 
negative pulses instead of a _ pulse/no-pulse 
system. When signals are converted for voice- 
frequency transmission, however, they take the 
customary tone/no-tone form. Charging for 
calls is effected by timed pulses transmitted at a 
repetition rate dependent on the distance of the 
connection. A facility demonstrated during an 
inspection of the exchange was a tape punch 
which enables messages to be prepared in 
advance and transmitted at a convenient time, 
at the full telegraph speed of 66 w.p.m. Received 
messages can be printed and punched on tape at 
the same time, the tape providing a direct input 
for some forms of data processing systems. 


Nuclear Power Station for Anglesey 


Tue Central Electricity Generating Board has 
decided to apply to the Minister of Power and 
the local planning authority (Anglesey County 
Council) for consent to the establishment of a 
nuclear power station at Wylfa in Anglesey. 
The proposal will be for a station of a capacity 
not exceeding 300MW with a view to commission- 
ing in 1967. The selection of the Wylfa site 
for the second nuclear power station in North 
Wales was announced by the C.E.G.B. last July. 

The proposed station would be connected to 
the national Grid system at 400kV to minimise 
the number of transmission lines required. 
Line routes will shortly be discussed with the loca! 
planning authorities and all others concerned 
and application for consent for those lines made 
to the Minister of Power. Discussions have 
already begun on, the siting of the crossing of 
the Menai Strait. If consent is granted Wylfa 
will be the eighth nuclear station of the Central 
Electricity Generating Board. 


Conference on Data Processing 


A ONE-DAY conference on integrated data 
processing in Britain and America is to be held 
on February 16 next by the British Productivity 
Council in co-operation with the British Confer- 


ence on Automation and Computation, the 
British Institute of Management, and the 
Institute of Cost and Works Accountants. The 


conference will take place at the Connaught 
Rooms, Great Queen Street, London, W.C.2. 
The first two contributions for discussion will 
be made by Mr. Brian A. Maynard, President of 
the European Productivity Agency's I.D.P. 
mission to the U.S.A., and Mr. John A. Gold- 
smith, who edited the Mission’s report (see our 
December 2 issue, page 920). Other subjects 
will be a case study of an American approach 
and accomplishments to date by Mr. W. F. 
Brackman of Gillette Industries, Ltd., and a 
contribution on I.D.P. in engineering produc- 
tion by Mr. K. F. Turner, of Rolls-Royce, Ltd., 
Derby. The conference will be under the chair- 
manship of Sir James R. H. Hutchinson, Presi- 
dent of the Association of British Chambers of 
Commerce. Applications for tickets (price 
six guineas, including luncheon, light refresh- 
ments and copy of E.P.A. Mission report) 
should be made to the British Productivity 
Council (1.D.P. Conference), 21, Tothill Street, 
London, S.W.1. 


Automatic Car Park Gate 


AUTOMATIC control of unattended surface car 
parking lots is provided by the “ Parcoa ” system 
which was developed by the Parking Corporation 
of America, and is now available in Great Britain 
from Parking Developments, Ltd., 2-4, Cranmer 
Road, London, S.W.9. The equipment consists 
of a barrier lifting gate of the Continental level 








crossing type, and control gear which may take 
one of several different forms according to the 
parking arrangements in force at a particular lot 
For small parking sites a single gate can serve as 
both entrance and exit, but on larger s.tes at least 
one entrance and one exit is the usual arrangement. 
Multiple entrances and exits can be provided if 
required. The gate on the entrance is opened by 
the control gear—which itself can be actuated in 
various ways—and closed after the car has passed 
by contact strips at ground level. One the exit 
the gate can be opened by control gear, or by 
contact strips to provide “* free ” exit if required. 

There are three main variants of the control 
system—card, coin, or ticket operation. Card 
operation is particularly applicable to private car 
parks, where only authorised persons should be 
allowed to park. A car entering the parking area 
stops at the gate, and the driver leans out and 
inserts a card in the slot of the control mechanism. 
This card is magnetically coded, and a sensing 
device in the mechanism “reads” the code; if 
if it correct, the mechanism energises a servo- 
motor and so raises the barrier. As the car 
passes into the parking area, its rear wheels, 
acting on a contact strip in the roadway, cause 
the servo-motor to reverse and thus lower the 
barrier. 

For a public car park a coin-freed control 
mechanism is available. This can be set to 
operate by the insertion of any chosen coin or 
combination of coins. Coin-freed control can be 
combined with coded card control, so that season 
ticket holders can be issued with a card which will 
enable them to enter the car park at any time 
during the currency of the card. When the card 
expires, the control mechanism is re-set to 
operate only for a new code, and the old cards 
become useless. A further entry control is by 
machine-issued ticket. In this case the arrival of 
a car at the gate causes the machine to stamp a 
ticket with the date and time of arrival, and 
partly eject it. A sign is illuminated telling the 
car driver to take the ticket, and as he does so, 
this action causes the gate motor to be energised 
The ticket can be used in various ways. In a car 
park where the fee varies according to the length 
of time, the ticket can be presented to an atten- 
dant prior to leaving the lot. The attendant 
calculates the fee payable, from the time stamped 
on the ticket, and, on payment, issues a token 
which can be inserted in the exit control in order 
to open the gate. Alternatively, the ticket can be 
exchanged for a token while making a purchase 
in a shop or place of entertainment to which the 
car park is attached. Failure to obtain a token 
in this way would not prevent the car from 
leaving ; a coin slot on the exit mechanism would 
provide the alternative. In all cases a capacity 
counter can be fitted ; this is an add/subtract 
counter working from the entrance and exit 
gates, and shutting the mechanism down if all 
the available spaces in the park are taken 
This counter can be made to illuminate a sign 
to indicate when the parking lot is full 

(Reply Card No. E10235]} 


Level Indication and Control 


AFTER field trials in various industries, a new 
instrument which combines continuous level 
indication with control and alarm facilities has 
been introduced by Thomas Industrial Auto- 
mation, Lid., Station Buildings, Altrincham, 
Cheshire. The equipment, known as the 
“* Levelator,” uses one electrode only both for 
continuous measurement and control. Alarm 
points can be set to operate over the full length 
of the electrode to suit the particular application. 
The electrode system can be rigid for a small 
vessel or flexible when the depth of the container 
exceeds 6ft. The limitation of length of electrode 
is really dependent upon the application. Elec- 
trodes are available up to 60ft in length. High 
or low level control points are completely 
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independent of the indicating instrument. The 
control unit, consisting of a stabilised power 
supply, alarm relay circuits and _ built-in 
calibrating instrument, is housed in a cast iron 
or sheet steel weatherproof case and can be 
situated up to 150ft from the electrode head unit 
The built-in calibrating instrument has a scale 
length of 24in, graded in 2 per cent divisions, 
and can, if necessary, be used as a local indicator. 
Remote indicators can be supplied to individual 
requirements and sited anywhere on the plant, 
or all control and indicating meters can be 
centralised. Meters can also be supplied for 
fixing to existing panels and control desks 
[Reply Card No. 10236; 


Rheostatic Braking 


A paper entitled “ Rheostatic Braking for 
Multiple-Unit Trains" was presented to the 
Institution of Locomotive Engineers in London 
on December 6 by J. H. Cansdale and G. Collins, 
both of Associated Electrical Industries, Ltd 
After showing circuits and characteristics of 
self-excited and separately-excited schemes, the 
paper dealt in detail with the control and brak- 
ing equipment supplied for six cars of the Toronto 
Subway. In this scheme there was to be no air 
to assist the rheostatic braking on the motor 
coaches and it was necessary to produce an 
equipment for undercar mounting to handle a 
calculated peak power of over 1000kW when 
braking from 56 m.p.h. The method adopted 
was to design two motor-operated camshafts, 
one being used to set up the power circuits for 
series and series parallel traction, and for rheo- 
static braking ; and the other to regulate the 
resistance in the traction motor circuits during 
both acceleration and braking. When accelerat- 
ing, the resistance camshaft has completed 
resistance notching on step 13 and then runs 
through steps 14 to 22 without further current 
change. Steps 23 and 24 bring in two stages of 
field diversion. On the latter step, if the rheo- 
static braking cut-out switch is “in,” and the 
motorman returns the master controller to 
“ off,” the circuit control camshaft moves to 
the brake position to set up the rheostatic braking 
circuits. This form of braking is then initiated 
when the brake controller is moved into the 
“ E.P.” quadrant. During rheostatic braking, 
the effort obtained by this means is matched 
with the electro-pneumatic braking on other 
vehicles of the train by the operation of an air- 
operated rheostat, which controls the pick-up 
current of the notching relay in five steps, 
depending on the air pressure in a reference 
reservoir which is the same as the pressure 
supplied to the brake cylinders from the electro- 
pneumatic brake unit. 

During rheostatic braking the traction motors 
are self-excited by cross-connection of the fields, 
and the resistance control camshaft moves 
between steps 24 and 9. The same sections of 
resistors are used for braking as for power, and 
additional sections are switched in as required. 
Motor armatures | and 2 in series with motor 
fields 3 and 4 and a section of resistances form 
one circuit, while armatures 3 and 4 in series 
with fields | and 2 and a further resistance section 
form a second circuit. These two circuits are 
paralleled and feed into the common main 
braking resistance section. When the resistance 
camshaft has returned to step 9, the electro- 


pneumatic system is allowed to build up brake 
rheostatic 


pressure to supplement decreasing 
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brake effort and allow for eventual cut-off of 
rheostatic braking. The cars also incorporate a 
system for using heat from the braking resistors 
to warm the air used for car heating when the 
car temperature falls below 66 deg. Fah. 

The paper also described a modified self- 
excitation scheme for rheostatic braking with 
one air-driven camshaft controller giving twenty- 
two braking steps, and automatic initiation of 
coasti:ig brake effort from the rheostatic equip- 
ment whenever the master controller handle is 
returned to “ off” from a running position. 


Mechanical Torque Indicator 


A TORSION meter of a simple, compact, inter- 
esting design developed by Sir George Godfrey 
and Partners (Industrial), Ltd., Hanworth, 
Middlesex, provides an accurate means of 
measuring torque from zero to 850 Ib/ft in 
a speed range of 0 to 25,000 r.p.m. with 
negligible power consumption. The general 
design of the instrument and its principle of 
operation can be seen in the photograph and 
drawing we reproduce on this page. It is 





Torsion meter for indicating torque from zero to 
850ft Ib over a speed range from 0 to 25,000 r.p.m. 


installed between the output shaft of a prime 
mover and the input shaft of a driven machine, 
using either a base mounting or side mounting 
flanges co-axial with two coupling shafts. 

The instrument gives a continuous reading of 
prime mover output, or input, to the driven 
machine by magnifying, through an epicyclic 
gear system, the twist imparted on a torsion bar 
under load. All power is transmitted through 
the instrument by a torsion bar which is serrated 
at each end to engage complementary serrations 
in two coupling shafts having flanged ends for 
installation in the drive. Mounted at the inner 
end of each coupling shaft there are gears A 
and B meshing with sun gears C and D of two 
epicyclic gear trains. These sun gears rotate 
freely on fixed shafts. 
are mounted on a common shaft rotating in 
ball bearings in a carrier which also pivots on 
the fixed shafts of the sun gears. A flexible wire 
cable secured at one end to this carrier is coupled 
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to a drum mounted on the indicator shaft of the 
mstrument 

In operation it will be appreciated that the 
planet gear is stationary at a constant torque 
when the gears A and B have the same speed 
because the ratios A:E and F:B are both 
equal to unity. When torque is applied it causes 
an angular displacement of gear A relative to B 
and the resultant movement of the planet wheels 
about the sun wheels causes the carrier to pivot 
about its shaft. The speed ratio between the 
different diameter gears of the two epicyclic 
trains and the diameter of the planet wheel 
carrier is designed to give a magnification factor 
of 27-9. One degree of twist on the torsion bar 
thus causes the indicator finger to be moved by 
the planet carrier through 27-9 deg. To prevent 
damage to the instrument should it be over- 
loaded or the torsion bar fail, dogs, machined 
on the faces of the coupling shafts at their inner 
ends, come into contact after a few degrees of 
rotative movement to maintain the drive. The 
dial of the instrument is graduated in |b/ft torque 
and a synchro-torque transmitter coupled to the 
indicator can be connected to a remote synchro- 
torque receiver and indicator when required 

[Reply Card No. E10242] 


Microwave Measurement Techniques 


Tue Electronics and Communications Section 
of the Institution of Electrical Engineers is organ- 
ising a conference to discuss recent advances in 
microwave measurement techniques, to be held in 
the Institution building, Savoy Place, London, 
W.C.2, from September 6 to 8, 1961. Topics to 
be discussed will include : The measurement of 
microwave power, frequency, Q factor, im- 
pedance, admittance, reflection coefficient and 
noise. The organising committee will welcome 
the submission of papers for consideration for 
inclusion in the proceedings of the conference, 
and invites intending authors to submit, as soon 
as possible, and preferably not later than Feb- 
ruary 15, 1961, abstracts of not more than 250 
words for preliminary consideration 


Underwater Television Camera 


WE Siebe, Gorman 
underwater television camera which has been 
ordered from Marconi’s Wireless Telegraph 
Company, Ltd., Chelmsford, Essex, by the 
North of Scotland Hydro-Electric Board for 
research into fish and hydraulic problems on 
Scottish lochs. This equipment has overall 
dimensions (including casing and lamps) of only 
3ft by 2ft 3in. Pictures are viewed remotely on 
a 14in monitor. One application is for inspecting 
the fish screens which protect turbine intakes at 
hydro-electric power stations, a task formerly 
done by divers. With the new equipment divers 
will not be required, the camera being raised 
and lowered mechanically on guide rods posi- 
tioned so that the screen is fully scanned. Where 
such an arrangement is not practicable, as in the 
inspection of tunnels between dams and power 
stations, the ability to adjust the camera for 
virtual weightlessness under water assists the 
diver’s access to’ parts requiring examination, 


illustrate a Marconi - 


while the monitor allows the condition of the 

structure to be assessed by engineers on the 

surface without the need to dewater the tunnel 
{Reply Card No. E10244} 





Television camera and lamp attachments for under- 
water use 
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Self-acting Trailer Brake 


A new form of over-run brake system for 
trailers has recently completed a series of road 
tests conducted by the friction material manu- 
facturers, Ferodo, Ltd.; it is the “ Beta ” system 
manufactured by B. and B. Trailers, Ltd., Leam- 
ington Spa, Warwicks. The conventional over- 


run brake is endowed with some semblance of 


stability by a spring, with the natural result that 
the brakes of the trailer cannot take effect unti! 
the trailer is driving the tractor to a significant 
extent, and therefore a disproportionate share of 
the braking effort is afforded by the tractor. On 
the ** Beta”’ installation, a hydraulic damper 
takes the place of the spring—although, of 
course, the shoe pull-off springs remain on a 
drum brake installation—so that any given 
deceleration can be attained with a much 
reduced steady force on the towing gear. The 
results of the trials showed that the trailer brakes 
were worked harder with this device than they 
would be with an electric brake, so that the 
number of brake applications made by the 
driver was reduced. In a combination of a 
Standard ** Vanguard ” estate car and a “Cresta” 
“ Trans-Continental” caravan, there were 
recorded in rather difficult conditions an average 
of 2-12 trailer and 1-8 car brake applications a 
mile, the average duration of braking being 3-1 
seconds and 2-9 seconds per mile respectively. 
Driving rather faster in better conditions, so 
that engine braking alone was often sufficient 
for the car, there were recorded 0-4 applications 
per mile for the caravan and 0-49 for the car, 
the brakes being in action for 1-09 seconds and 
0-84 second per mile respectively. 

We are informed that, whereas in a similar 
combination with a spring stabilised braking 
system in similar duties the lining temperatures 
and wear were “ negligible,” with the “ Beta ~ 


brake system the temperatures of the leading 
shoes of the trailer brakes (8in Lockheed centre- 
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A force transducer is being 
fitted into the trailer brake 
linkage : the mechanism is 
locked in the ** off’’ config- 
uration by a distance piece 
on the towing eye. In the 
boot of the A.50 towing 
car can be seen part of 
the automatic observer 


pull) were 40 to 50 per cent higher than those in 
the front brakes of the car, i.e. “ usually in the 
region of 100 deg. to 120 deg. Cent.” The rate 
of wear was 5 x 10™*in per mile for the leading 
shoe and 1-5 10~*in per mile for the trailing 
shoe, whereas the same lining material in the 
same brake on car service averages 9 x 10~* and 
4x10~* respectively ; this favourable compari- 
son is presumably attributable to the low speeds 
of trailer caravans in this country 
[Reply Card No. E10251] 


British Railways Type 4 Diesel 
Locomotives 


THe first two of the 137 diesel-electric type 4 
locomotives now under construction by British 
Railways at Derby and Crewe have been com- 
pleted recently. While generally similar to the 
ten 2300 h.p., 1C,.—C,l locomotives described in 
our May 1, 1959, issue, the new units are powered 
by the first charge-air cooled model of the 
Sulzer 12LDA28 750 r.p.m. engine (des g rated 
12LDA28-B), and are rated at 2500 h.p. The 
method of intercooling consists of a_heat- 
exchanger forming part of the main engine 
cooling-water circuit, avoiding the use of a 
separate circuit and radiator sections for this 
purpose. Otherwise the engine is uniform with 
those in the first series of locomotives, one of 
which has been operating for some time uprated 
to 2500 h.p. without charge-air cooling to test 
its suitability for the higher rating. All have 
Crompton Parkinson electrical equipment. The 
I2LDA28-B engine is also to be used in sixty-six 
further type 4 locomotives of British Railways 
construction for which the electrical equipment 
will be supplied by the Brush Electrical Engi- 
neering Company, Lid. 

It will be seen from our illustration that in the 
present locomotives the white marker discs and 
lamps indicating train classification have given 





British Railways 1C,-C,1 diesel-electric locomotive with charge-air cooled 2500 h.p. engine 
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place to the standard British Railways four-digit 
train description indicator, which is in two halves 
to clear the nose doors. It has been decided 
however, to discontinue the use of these doors 
on all British Railways main-line diesel loco 
motives, and they are, in fact, welded up 


Small Vacuum Pump Set 


A TWO-STAGE vacuum pump set now made by 
William Aliday and Co., Ltd., Alcosa Works, 
Stourport-on-Severn, Worcestershire, is designed 


for continuous operation at 28}in Hg. when 
pumping air and certain dry gases This set 
illustrated below, has two 2-6 c.f.m. displace 
















Vacuum pump set with a displacement of 2:6 cubic 
feet per minute and an ultimate vacuum of 28\in Hg. 


ment, rotary, sliding blade oil-free vacuum 
pumps, coupled in series. These pumps are 
mounted on the double shaft extension of a 4 h.p 
motor which runs at 1440 r.p.m 

The carbon blades run in honed cylinder bores 
and the motor is fitted with sealed ball bearings 
to reduce need for operational maintenance 
It is stated that when used in conjunction with an 
exhaust silencer the set is very quiet in operation 

[Reply Card No. E10253] 


Burning of Heavy Fuel Oil 


To IMPROVE techniques to give more efficient 
use of fuels by more complete combustion and 
thus eliminate smoke and smuts from com- 
bustion gases is the constant endeavour of com- 
bustion engineers With this end in view 
Urquhart’s (1926), Ltd., Greenford, Middlesex, 
has designed and developed a new combustion 
chamber and firing system which it is thought 
will provide new applications for burning heavy 
residual oils. This is an aerodynamic toroidal 
system which gives high combustion intensity 
and complete mixing through a wide range of 
fuel/air and turn-down ratio variations and 
achieves the complete burning of fuel with 
flexibility and full control. The company claim 
that any size, and shape of flame can be provided 
to suit any furnace or boiler. The design of the 
cylindrical refractory chamber enables the bulk 
of the combustion air to enter in reverse flow to 
the fuel and a toroidal flow pattern is generated 
and sustained. In circulating in the toroid the 
atomised fuel and combustion air, which is 
heated through contact with the refractory, 
thoroughly mix and completely burn 

For higher temperatures and greater drying 
capacity a two-stage unit rated at 35,000,000 
B.Th.U. per hour and with a turn down of 
5 to 1 has been developed. In this, combustion 
air is preheated to 1000 deg. Cent. in the lower 
chamber and incompletely burnt gases pass into 
the centre of the upper chamber where they are 
drawn to the sides by the rotating action of a 
variable supply of extra air fed in through 
tangential jets. Fuels ranging from gas oil to 
3500 seconds viscosity were used when testing 
this unit and smoke numbers from 5 down to | 
on the Shell/Baccarach scale, it is claimed, were 
obtained for oil rates from 20 to 100 per cen! of 
the unit’s rating. Since smoke 9 on the Snell 
scale corresponds to No. | on the Ringleman 
Smoke Chart, complete and clean burning ts 
indicated. Independent tests carried out at the 
B.P. Fuel Laboratory are stated to have con- 
firmed the low figures of tual solids achieved. 
[Reply Card No. E10254} 
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SHORTER REPORTS (Continued) 


Compact Boiler Feed Turbopump 


LiGuT weight and small size are characteristics 
of the Pulsometer “ Pacific’’ steam turbine 
driven feed pump now being produced by the 
Pulsometer Engineering Company, Ltd., Oxford 
Road, Reading. It is designed for both marine 
and land boiler feed duties, and is claimed to 
occupy 50 to 70 per cent less floor space and 
weigh 25 to 40 per cent less than multi-stage 
feed pumps of similar output. Capacities are 
up to 750 gallons per minute of feed water 
against pressures of up to 1100Ib per square 
inch, with steam to 900 Ib per square inch and 
900 deg. fah. Exhaust pressures can be up to 
150 Ib per square inch. Operating speed is in 
the range 5000 to 10,000 r.p.m. 





In this view of the turbopump the turbine is seen on 
the right and the pump on the left 


The turbopump is self-contained, with the 
steam turbine and centrifugal pump on a common 
bedplate and with a common housing and main 
shaft. The steam turbine is of the single-stage 
impulse type, with either a single or a two-row 
bucket wheel, according to operating conditions. 
The pump is of the single-stage, diffuser pattern, 
with a single inlet impeller. 

In operation, the turbopump is controlled by 
a hand-adjustable, direct-acting, centrifugal, 
constant-speed governor, driven from the main 
shaft by a worm and reduction gear. Adjust- 
ments to speed of rotation can be made 
turning the 
There is a 


while the machine is running by 
governor setting cap by 


hand 
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speed range of approximately 30 per cent. An 
independent, centrifugal overspeed trip is pro- 
vided to shut off the steam supply should the 
constant-speed governor fail to function, or 
should the turbine speed exceed the operating 
speed by 15 per cent. A resetting hand trip is 
also fitted. Oil relay governors, with dial speed 
control, and remote setting gear for the governor 
can be provided if required. 

Lubrication is under pressure to the main 
shaft bearings, thrust bearings and governor 
drive gear, with a gear driven main oil pump 
and an electric motor driven auxiliary oil pump. 
An oil filter and cooler are incorporated in the 
lubrication circuit. In its standard form the 
turbopump has a single circuit system of lubri- 
cation, and it is necessary to shut down the 
complete machine in order to change the oil 
filter cartridge and to either clean or repair the 
oil cooler. Where continuity of operation is 
important, a twin circuit system of lubrication 
can be supplied at extra cost. Each circuit is 
complete with oil filter and cooler, and a selector 
valve enables either of the circuits to be closed 
while the machine continues in operation on 
the other circuit. Filter changing and cleaning 
can thus be done at any time without interrupting 
the normal operation of the turbopump. 

[Reply Card No. E10261} 


Aluminium Melting Furnace 


Tue Morgan Crucible Company, Ltd., Batter- 
sea Church Road, London, S.W.11, has extended 
its range of crucible furnaces by introducing a 
1300 Ib model. 

This furnace will melt 1300 1b of aluminium 
per hour, and is designed principally as a bulk 
melter for die-casting foundries, supplying 
molten metal for bale-out furnaces. It is, 
however, equally suitable in any other sutuation 
where a melting furnace is needed. The furnace, 
which is of the lip-axis tilting type, is oil fired, 
and has a maximum fuel consumption of 11 
gallons per hour. It is completely self-contained, 
and only requires bolting down to a concrete 
floor of suitable strength, and connecting to 
air, oil and electricity supplies. Variable-speed 
hydraulic tilting gear is incorporated The 
charging platform is only 3ft above floor level, 
and the top of the crucible itself a further 2ft 
Yin ; this makes the furnace particularly suitable 
for melting large or bulky scrap. 

Typical performance is : preliminary warming 
from cold, fifty minutes ; time of first 1300 Ib 
heat, sixty-five minutes; time of subsequent heats, 
sixty minutes each, the molten metal tempera- 
ture being 720 deg cent. Oil consumption of 
104 gallons per normal heat gives a figure of 
74 lb of oil per 100 Ib of metal melted 

[Reply Card No. E10262) 


4 Oil-fired aluminium melting 
‘ furnace of 1300 lb capacity 


Seal for Re-usable Envelopes 


Some three years ago Envopak, Ltd., Powers- 
croft Road, Sidcup, Kent, introduced the 
“Envopak”” re-usable envelope for use by 
ins.itutions with large mailing commitments, 
particularly out-and-return, where the cost of 
expendable envelopes is _ significant The 
* Envopak,” made of “ Hydex” (L.C.I. poly- 
vinyl-chloride-coated nylon) is closed by a 
zip-fastener, and there has now been introduced 
an expendable metal seal which secures the 
fastener and cannot be removed without destroy- 
ing the seal; using this “* Envoseal,” these 
envelopes can be registered, provided that the 
seal is embossed with evidence of its origin. 
Our illustration shows a seal being placed ; 





Snap-action seal being placed on fastener of re-usable 
postal envelope 


the two slots are caught by teeth on the termina! 
fitting, and it can only be removed by tearing 
it off ; a special tool is supplied to do this 
instantly and easily 

The ** Envopak ™ is available in a variety of 
sizes and colours and special designs are under- 
taken. As indicated above, the “ Envoseal ” can 
be embossed with a special insignia if required 

[Reply Card No. E10263] 


Launches and Trial Trips 


Losiro PALM, cargo liner ; built at the Neptune 
works of Swan, Hunter and Wigham Richardson, 
Ltd. for the Palm Line, Ltd.; length between per- 
pendiculars 440ft, breadth moulded 63ft, depth 
moulded to shelter deck 37ft, deadweight 8500 tons 
on 25ft draught; five holds, deep tanks, three 
Bipod masts, one 50-ton, four 15-ton, two 10-ton 
and ten 5-ton derricks, sixteen electric winches ; 
three 250kW diesel-driven generators; Swan, 
Hunter-Doxford oil engine, six cylinders 700mm 
diameter by 2320mm combined stroke, 7500 b.h.p 
at 118 r.p.m. Trial, September 8 


EDWARD STEVINSON, oi! tanker ; built at Belfast 
by Harland and Wolff, Ltd. for Stevinson Hardy and 
Co., Ltd.; length between perpendiculars 715ft, 
breadth moulded 98ft, depth moulded 52ft 6in, 
deadweight 47,200 tons ; thirty-six cargo oil com- 
partments, one cargo oil pump-room, two S00kW 
Allen turbo-alternators, one f0OkW diesel-driven 
alternator ; one set of double reduction articulated 
geared turbines, 16,000 service shaft horsepower, 
steam supplied at 600 Ib per square inch and 900 deg 
Fah. by two Babcock and Wilcox “ Selectable 
Superheat " boilers. Launch, August 24. 
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INDUSTRIAL NEWS 





The Professional Engineer 

The Engineers’ Guild is to hold a 
one-day conference at the Connaught Rooms, 
Great Queen Street, London, W.C.2, on 
Wednesday, March 22, 1961. The theme of 
the conference is “ The Professional Engin- 
eer—His Employment and Development,” 
and the chairman will be Sir Hugh Beaver. 
Mr. D. J. Mann, director and head of the 
personnel division of Unilever, Ltd., -will 
speak on “ The Engineer and the Technician” ; 
Mr. A. R. Cooper, M.LE.E., member for 
operations and personnel, Central Electricity 
Generating Board, will speak on “ The 
Engineer in Management”; and Viscount 
Chandos, chairman of Associated Electrical 
Industries, Ltd., will speak on “ The 
Engineer in Society.” 

Much attention has already been given to 
the present over-all shortage of professional 
engineers, the Guild states, and the Govern- 
ment Reports on Scientific and Engineering 
Manpower in 1956 and 1959 have stated that 
the supply will not be sufficient to meet 
industry's requirements within the next ten 
years. It is therefore vital, the Guild says, 
to ensure that the maximum benefit is derived 
from the supply of professional engineers at 
present available, and the conference will 
provide the first opportunity to examine this 
subject of crucial national importance. 

The conference is intended for managers, 
personnel officers and professional engineers. 


Employment 
The Ministry of Labour has announced 
that during October the number of people in 
civil employment in Great Britain is esti- 
mated to have increased by 26,000 to a 
total of 23,825,000. The largest increase was 
of 25,000 in the distributive trades. In the 
engineering and electrical goods group the 
number of people employed rose by 9000 
to 2,101,000 at the end of October compared 
with 1,992,000 at the end of October, 1959. 
On the other hand, in the motor vehicle 
manufacturing industry the number of people 
employed decreased by 6700, and in ship- 
building and marine engineering, the labour 
force declined by 2000 during October 
bringing the total number employed to 
246,000 as against 263,000 at the end of 

October, 1959. 

In the week ended October 29, the number 
of operatives working short-time in manu- 
facturing industries was 95,200, the Ministry 
says, which was 54,700 more than at the 
end of September. The total included 63,500 
in the motor vehicle industry. 


Reinforcement for Concrete 

The home market demand for rein- 
forcement is likely to increase from 450,000 
tons in 1959 to 800,000 tons in 1965, the 
Reinforced Concrete Association’s Com- 
mittee on Steel Supplies suggests. This 
estimate has been communicated to the 
British Iron and Steel Federation and to the 
Iron and Steel Board. Estimated require- 
ments for the next five years are 640,000 tons 
in 1961 ; 680,000 tons in 1962 ; 720,000 tons 
in 1961 ; 360,000 tons in 1964; and 
800,000 tons in 1965. These estimates, the 
Association points out, were made earlier in 
the year, and it now seems likely that the 
estimate of 600,000 tons for 1960 will be 





appreciably exceeded owing to the demand 
being at an unprecedented level. Some of the 
reasons suggested by the Association for the 
exceptionally fast growth in demand, and for 
that expected in the future, are that with the 
higher cost and reduced availability of land 


there is a distinct tend towards tall blocks of 


flats; that the use of reinforcement in 
bridges and in civil engineering work gener- 
ally is rising fast ; and that there are new 
developments in the use of lightweight 
reinforced concrete in facing slabs and 
structural members. In the ratio between 
tonnage of reinforcing steel used and popula- 
tion, the Association adds, Great Britain 
stands well behind some Continental coun- 
tries. 


Industrial Films 
A list of safety films appropriate to 

the civil engineering industry has been 
issued by the Federation of Civil Engineering 
Contractors to its members. The films have 
been classified under three main headings, 
those most suitable for management, those 
most suitable for supervisors and safety 
officers, and those most suitable for opera- 
tives. All are available in 16mm sound. 

Two new films produced by the publicity 
department of Bakelite, Ltd., have recently 
been shown in London, “ Spearhead of a 
*Thunderbird’’’ shows the manufacture 
and testing of the plastics radome that forms 
the nose cone of the English Electric 
“* Thunderbird * guided missile. The film 
was made with the co-operation of the 
plastics department of the guided weapons 
division of English Electric Aviation, Ltd.. 
the War Office and the Ministry of Aviation 
The second film, “ Bambini,” shows the 
building and completion of a motor-scooter 
sidecar. The method of construction is by 
polyester resin reinforced with glass mat. 
The film was made with the co-operation of 
Watsonian Sidecars, Ltd. Both films are 
in colour and are available in 16mm size. 

Another new film shown in London 
recently is “The Steetley Story.” The 
film is about refractories and about The 
Steetley Company, Ltd., of Worksop, Not- 
tinghamshire. It illustrates the acquiring 
of raw materials and the many processes 
associated with the manufacture of refrac- 
tory products. The film is in Eastman colour 
and is available on loan in 16mm or 35mm 
sizes. 


A film demonstrating the convenience of 


paper sacks as disposable refuse containers 
has been made for Reed Medway Sacks, 
Ltd. The increased hygiene resulting from 
their use is also stressed. “* Dustbins Get 
the Sack” is a 16mm sound film in Ekta- 
chrome, and tells the story of a full-scale 
trial of the system at Larkfield, near Maid- 
stone, Kent, for Swale Rural District Council. 
As a result of the trial the Council is now 
installing the Medway-Carton system through- 
out its area. 


Retirement 
The Acton Society Trust has this 
week published a report entitled “ Retire- 
ment: A Study of Current Attitudes and 
Practices.” The trust conducted a survey 
of the retirement policies of fifty-five British 
manufacturing and building and contracting 


companies which employ 10,000 or more 
people in this country because, the report 
says, companies of that size were usually 
long-established and could be expected to 
have definite retirement policies. The first 
report of the National Advisory Com- 
mittee on the Employment of Older Men and 
Women published in 1953 recommended 
that all men and women employed in 
industry, commerce, the professions or else- 
where who could give effective service, 
either in their normal work or any alter- 
native work which their employer could 
make available, should be given the oppor- 
tunity, without regard to age, to continue at 
work if they so wished. The Trust’s survey 
sought to discover the main types of retire- 
ment policy and the reasons for adopting 
them ; some of the changes in retirement 
policies since the war and the reasons for 
them ; and the respective advantages and 
disadvantages of retirement policies based 
on a flexible retirement age and of those 
based on a rigid retirement age. 

The Trust found little evidence that large 
companies had been influenced by the 
Advisory Committee’s recommendation in 
favour of a flexible retirement age. Nineteen 
of the fifty-five industrial firms dealt with in 
the survey had rigid retirement ages, one was 
in transition to such a policy, six had rigid 
retirement ages for some employees—mainly 
staff—and twenty-nine, just over half had 
flexible retirement ages. The type of industry 
in which companies were engaged had little 
bearing upon their retirement policies. For 
instance, of five steel companies included in 
the survey, two had a rigid retirement age 
for all employees, one had it for some 
employees, and two have flexible retirement 
ages. There seems to be a tendency, the 
report says, for companies to bring their 
retirement ages in line with the Government 
pension ages, so that men retire at sixty-five 
and women at sixty. 

The main reasons given for adopting a 
compulsory retirement age were, the survey 
shows, that it was administratively simpler, 
facilitated promotion and avoided both the 
problem of discriminating between indi- 
viduals and the danger of retaining employees 
who were inefficient. The companies which 
had flexible retirement policies maintained 
that they found their elderly workers quite 
satisfactory and/or that it was management's 
job to discriminate and, therefore, to decide 
who should retire and who should continue. 
They also put forward the more generai 
humanitarian reason, the report adds, that 
people should be allowed to stay at work if 
they wished, and were fit to do so. 

Apart from the flexibility of retirement 
policies, another possibility discussed in the 
report is to try and prepare people for retire- 
ment, not necessarily by counselling, which 
might be thought to be paternalistic, but by 
easing them gradually out of work and/or, 
by giving them opportunities, where possible, 
for more varied experience. 

The report concludes by pointing out that 
the span of retirement is lengthening, and 
that there is scope here for a new social 
service with which employees approaching 
retirement could be made familiar, just as 
children about to leave school are made 
familiar with the Youth Employment 
Service. 
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s Sir GorRDON Rapiey, M.1.E.E., has been elected THe Castrot Group or Companies, Castrol 

Appointments a director of The English Electric Company, Ltd House, Marylebone Road, London, N.W.1, states 

Mr. D. W. A. H. ALLEN has been appointed a Mr. ALAN MerepytH Hupson Davies has been ‘hat as from January 2, 1961, Wakefield-Dick 

director of Alfred Herbert, Ltd. elected chairman of the Institution of Works Industrial Oils, Ltd., is to be renamed Castrol 
BELLING AND Ler, Ltd., announces the appoint- Managers. Industrial, Ltd. 


ment of Mr. B. M. Lee as manager of its industrial 
group. + 

Mr. D. H. ATKINSON has been appointed personnel 
manager for the Ilford region of the Plessey Com- 
pany, Lid. 

Mr. G. V. Horrosin has been appointed technical 
development and sales manager to Henry Beakbane 
(Fortox), Ltd. 

SHARPLES CeNnTRIFUGES, Lid., announces the 
appointment of Mr. Douglas Bradley, A.M.1.Chem.E. 
as technica! manager. 

Mr. E. H. Larruwarre has been appointed build- 
ing products manager within the sales organisation 
of James Booth Aluminium, Ltd 

British RaiLways WESTERN REGION has announced 
the appointment of Mr. R. L. Moorcroft, A.R.1.B.A., 
as architect, chief civil engineer's office, Paddington. 

BLAWw KNOX CHEMICAL ENGINEERING COMPANY, 
Litd., has announced the appointment of Mr. J. 


McNicol Bruce, A.M.1Chem.E., as engineering 
manager 
Mr. V. C. Price has been appointed managing 


director of Sandvik Steel Band Conveyors, Ltd., in 
succession to Mr. Ernest Bealing, who will, however, 
remain on the board 

Tue Brirish Propuctiviry Councit has elected 
as a director of the National Industrial Fuel Effici- 
ency Service Sir Josiah Eccles, M.Inst.C.E., 
M.1.Mech.E., M.1.E.E. 


Mr. E. S. Everirr, managing director of Ruston- 
Bucyrus, Ltd., has been elected to the board of 
directors of Bucyrus-Erie Company, South Mil- 


waukee, Wisconsin, U.S.A 

Mr. W. C. WRIGHT, assistant production manager 
of Baker Perkins, Lid., has been appointed works 
manager of Rownson Conveyors, Lid., a company 
in the Baker Perkins Group 

Mr. Gicpert A. Hunt has been appointed manag- 
ing director of Massey-Ferguson (United Kingdom), 
Lid. He has also been appointed a director of 
Massey-Ferguson Holdings, Ltd 

Wesroor, Ltd., states that Mr. D. Riddell, chief 
engineer, Mr. D. L. Shand, works manager, and 
Mr. A. G. Why, secretary and accountant, have 
been appointed to the board of directors. 

Mr. T. D. GreGory has been appointed manager 
of The English Electric Company's Calcutta office, 
and has been succeeded as export area manager, 
North America, in London, by Mr. B. P. Rivett. 


THE FEDERATION OF BritisH INDUSTRIES announces 
that Sir Graham Larmor and Mr. H. G. Lazell 
have accepted invitations from Sir William McFad- 
zean to become members of the Export Council for 
Europe. 

Sm Percy HuNTING, chairman of the Hunting 
Group of Companies, is retiring at the end of the 
year. He will be succeeded by his brother, Mr. G. L. 
Hunting, the present vice-chairman. Sir Percy's 
son, Mr. Pat Hunting, will become vice-chairman. 


Mr. Joun C. Garrecs, Jr., of Springfield, Mass., 
U.S.A., has been elected a member of the board and 
has been appointed deputy managing director of 
Monsanto Chemicals, Ltd. He has been assistant 
general manager of Monsanto Chemical Company's 
plastics division since 1956. 

THe Unirep Steet Companies, Ltd., announces 
that Mr. C. M. Slocombe will be appointed director 
of engineering of Distington Engineering Company, 
Ltd., from April 1, 1961, and will relinquish his 
present post of director of engineering at Samuel 
Fox and Co., Ltd., on August 31, 1961 

THe AGRICULTURAL ENGINEERS’ ASSOCIATION 
announces that Mr. David S. Calcutt, press and 
public relations officer, has been appointed to a new 
position with John Metcalfe (Public Relations), Ltd. 
His duties at the Agricultural Engineers’ Association. 
have been taken over by Mr. E. T. Wilson 


Mr. O. J. MASTERMAN, A.M.LC.E., A.M.1.Struct.E 
technical director of the Unit Construction Company, 
Ltd., and Pierhead, Litd., has been appointed to the 
board of The Booth Trading Company, Ltd., an 
associate company of The Booth Group. Mr. E. W. 
Salt has also joined the board of The Booth Trading 
Company, Ltd., and has been appointed director and 
general manager of Booth and Co. (Steel Structures), 


Ltd 


Mr. E. C. Scorrt, formerly sales director of Dennis 
Brothers, Ltd., has been appointed fleet sales super- 
visor of Perkins Engines, Ltd. 

THe NortH British RupeeR Company, Ltd., has 
announced the appointment of Mr. T. H. Lee as 
sales manager, hose and general products division. 

Mr. R. H. Dent and Mr. T. C. HALE have been 
appointed directors of Small and Parkes, Ltd. Mr. 
Dent has also been appointed chairman of the 
company. 

Mr. Howarp A. ACHESON, JR., has been appointed 
general manager of Acheson Dispersed Pigments 
Company, a division of Acheson Industries (Europe), 
Ltd. 


Crorts (ENGineeRS), Ltd., has announced the 
appointment of four sectional directors : Mr. E. J 
Holdin, home sales director; Mr. F. Rotheray, 


sales director; Mr. H. W. Cameron, 
and Mr. A. Spencer, com- 


overseas 
London area director ; 
mercial director. 

THe GeNeRAL ELectric Company, Ltd., announces 
that following the retirement of Mr. J. J. Gracie on 
December 31, Mr. T. H. Kelsey, M.1.E.E., will 
become general manager of the company’s engineer- 
ing works at Witton and Mr. W. D. Morton, 


A.M.LE.E., A.M.1.Mech.E., assistant general 
manager. 
THe CENTRAL ELectriciry GENERATING BOARD 


announces that Mr. Basil St. Martyn Frank Webb- 
Ware, A.M.1.E.E., has been appointed assistant chief 
transmission project engineer to the transmission 
project group. Mr. Douglas Morier Porter has been 
appointed administrative officer to the group and 
Mr. Herbert Victor Flaxman has been appointed 


engineer-in-charge of the drawing-office at the 
group. 
THe EtGaR Macnuine Toot Company, Ltd., 


announces that Mr. G. W. Mills, A.M.1I.Mech.E., 
has joined the board of directors of the Press and 
Shear Machinery Company, Ltd. Mr. Mills was until 
recently a director of Koppel Engineering Company, 
Johannesburg, and represented many machine tool 
manufacturers for whom the Elgar Machine Tool 
Company, Ltd., and the Press and Shear Machinery 
Company, Ltd., are the sole distributors in the United 
Kingdom. We are also informed that Mr. J. P. 
Hatfield has resigned from the Gate Machinery 
Company, Ltd. 

THe Pressed Steet ComPANy has announced that 
Mr. W. E. Lambourn, joint deputy managing 
director, is to retire on December 31, after thirty- 
four years’ service. In consequence of Mr. Lam- 
bourn’s retirement, Mr. F. E. Cairns, joint deputy 
managing director, will become deputy managing 
director on January 1, 1961. Mr. R. Craig becomes 
senior executive director, Mr. R. N. Davies 
becomes group director of manufacturing and has 
now been appointed to the main board of the com- 
pany, Mr. S. C. E. Lewis becomes group supplies 
director and has been appointed a local director, 
Mr. L. Long becomes deputy group director of 
manufacturing, Mr. S. A. J. Frampton takes over 
from Mr. Long as works manager, Cowley, and has 
been appointed a director of the car body division. 
Mr. A. H. Pether becomes group tool manager and 
has been appointed a director of the car body division. 


Business Announcements 


JoHN LAING AND Son, Ltd., has established 
regional offices at 42, Whitworth Street, Manchester, 1. 


THe BIRMINGHAM BAgrEeRY AND METAL COMPANY, 
Ltd., announces that it has bought the Redditch 
factory of Eccles (Birmingham), Ltd., and intends to 
expand production there. The Redditch business 
will now be carried on as Eccles Engineering, Ltd., 
under the existing general manager Mr. B. W. Pearson. 


THomas ASHWORTH AND Co., Lid., Burnley, 
Lancs., recently moved into new factory and office 
premises with a total floor area of 90,000 square feet 
With the capacity now available the firm is producing 
some 16 tons of pressure and gravity die castings a 
week in zinc and aluminium, in addition to its 
“ Speedy ” moisture testers and range of “ Taco” 
light alloy textile machinery equipment. The pro- 
duction sections of the works are supplemented by a 
tool room equipped for making dies and a diecasting 
design advisory department. 


HEAD WRIGHTSON AND Co., Ltd., 20 Buckingham 
Gate, London, S.W.1, states that in order to handle 
its expanding interests in India, a new company, 
Head Wrightson India, Ltd., is being registered. Mr. 
Peter Wrightson will be chairman of the new company, 
and Mr. Vaughan Pendred has been appointed manag- 
ing director. 


Contracts 


FeRRANTI, Ltd., has received an order from the 
Electricity Commission of New South Wales, to 
supply three 240MVA, 16-5kV/348kV, three-phase 
generator transformers for Vales Point power station. 
To meet a transport weight limitation of 150 tons 
the tanks will be of fabricated aluminium and the 
transport weight of each transformer will be 143 tons. 


E.M.I. ELectronics, Ltd., has received a contract 
from Border Television, Ltd., for the complete 
technical equipment of a television centre at Carlisle 
which will provide programmes for the [L.T.A 
transmitters at Coldbeck (Cumberland) and Selkirk 
The contract covers E.M.lI. Electronics vision, sound 
and control equipment, and the supply from other 
manufacturers of all the lighting and ancillary equip- 
ment. Principal items include three vidicon camera 
channels and associated sound and vision apparatus 
for a main studio ; complete equipment, including 
one camera channel for a talks, &c., studio; three 
sets of telecine equipment; and master control 
equipment for the whole centre. This is stated to be 
the first comprehensive contract of its kind awarded 
to a single company in the United Kingdom. Service 
from the centre, which will cater for over 500,000 
people in the English and Scottish border area, is 
scheduled to begin early in September, 1961 


Miscellanea 


Space TECHNOLOGY SyMPpostuM.— The first European 
Symposium on Space Technology is being organised 
by the British Interplanetary Society to take place in 
London on Monday, June 26 to Wednesday, June 28, 
1961. It is open to participation by Western European 
countries, and particularly those belonging to the 
Organisation for European Economic Co-operation 
Besides technical subjects there will be considered 
industrial questions such as the availability of men 
and materials and matters of finance and organisation 
all directed toward an expanding programme of 
space research distinct from, but possibly collabora- 
ting with, those of the U.S.A. and U.S.S.R. 


Stark ALUMINIUM JuBILEE.—A brochure published 
by the Star Aluminium Company, Ltd., Penn Road, 
Wolverhampton, to mark its first twenty-five years of 
trading, traces the history of the company and shows 
not only how much engineering equipment is involved 
in the manufacture of aluminium foil, but also how 
the foil itself has many engineering and other uses, 
besides its obvious one as a packaging material. 
Star Aluminium now operates two factories ; the 
original one at Wolverhampton and a second one at 
Bridgnorth, Shropshire, which was built in 1956 as 
the first phase of a twenty-year expansion programme. 
In its two factories the company has a fully-integrated 
plant, comprising a melting department, hot rolling 
mill, cold mills and foil mills. Foil is made in sizes 
ranging from 0.00018in to 0.006in thick, the most 
popular thicknesses being in metric sizes, 0.008mm, 
0.009mm and 0.010mm thick. It is usually rolled as 
404in wide stock, and supplied to users in reel form slit 
to widths as required. Large quantities of aluminium 
foil are supplied to the packaging industries, where 
its mechanical and chemical properties make it 
particularly applicable. In addition, its covering 
properties are of great value for packaging purposes 

—a pound of foil 0.009mm thick covers 29,000 
square inches. But in addition to its packaging 
applications, aluminium foil finds increasing use in 
the engineering and allied industries. As a heat 
insulator, alone or combined with other materials, 
it is well known, and its use in the electrical industries 
is growing rapidly. Among the lesser-known uses 
of aluminium foil are in “catseye” road studs, 
where it is the reflecting medium, and as narrow strip 
for traffic-line marking. All these applications, 
and many others, are illustrated in the brochure, 
together with an outline of the manufacturing 


processes 
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Progress in South African 
Mechanical Engineering Research 


By OUR SOUTH AFRICAN CORRESPONDENT 


HE original Mechanical Engineering Research 

Unit, established by the South African Council 
for Scientific and Industrial Research in 1952, 
had by 1955 increased its activities to such an 
extent that it was then converted into a separate 
research institute, known to-day as the National 
Mechanical Engineering Research _ Institute 
(N.M.E.R.L.). 

The functions of the Institute are : 

1. To initiate fundamental and highly special- 
ised research projects, the results of which are 
important, or are expected to become important 
for the industrial development of the country as 
a whole 

2. To assist industries in investigating 
mechanical problems they encounter. 

3. To provide mechanical engineering research 
services for individual firms or groups who do 
not have the necessary facilities or trained 
research staff. 

In order to cater for these requirements the 
Institute is formed into Divisions which are 
grouped according to certain fields of mechan- 
ical engineering research as follows : 

(a) Materials and Mechanics of Solids, with 
Metallurgy, Strength of Materials, and Mech- 
anics of Solids divisions. 

(6) Heat with Heat Transfer and Thermo- 
dynamics divisions ; the latter includes both the 
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Heat Engines and Combustion section and the 
Air Conditioning and Refrigeration section. 
(c) Fluid Mechanics with the Aeromechanics 


and Hydromechanics divisions. The Aero- 
mechanics division is subdivided into the High 
Speed Aerodynamics, Low Speed Aerodynamics 
and Aerodynamic Machines sections, while the 
Hydromechanics division includes the Hydro- 
dynamics and Hydraulics sections, the latter 
dealing mainly with the civil engineering aspects 
of hydraulics. 


METALLURGY 


This division is equipped with facilities such 
as metallurgical microscopes, X-ray diffraction 
apparatus, heat-treatment furnaces and hardness 
testers. Fig 1. shows a metallurgical camera 
microscope equipped for the use of such special- 
ised techniques as polarised light, phase contrast 
and surface interferometry. 

Applied research is under way in connection 
with copper alloys, the stress-corrosion of steel 
and caustic embrittlement in boiler steel. A 
start has recently been made on a project deal- 
ing with the properties of South African sands 
for use in foundries. 

In the field of fundamental metallurgical 
research, the properties of metal single crystals 


are being determined, the structure of metals 
and alloys studied and advanced metallographic 
techniques developed. 

A large and important aspect of the division's 


activities lies in investigations into the causes of 


service failures. A few typical examples are 
defects in boiler plates, the failure of large gears, 
condenser tubes, aircraft and other machine 
components, and the splitting of wires in mine 
haulage ropes. This work is considered to be 
both important and valuable, since the safety 
and efficient repair of countless machines and 
structures will depend to a large extent on the 
‘* findings *” of these ** post-mortems ” 


STRENGTH OF MATERIALS 


This division is concerned with Strength of 
Materials in general, components and structures. 
Experimental stress analysis is applied to deter- 
mine the stress distribution in components, 
either in the laboratory or in the field. Deter- 
minations of stress can be made by means of 
brittle lacquer, extensometers or strain gauges 
applied to components or to scale models of the 
parts. Also available is a 12in lens-type polari- 
scope for complete stress determination in struc- 
tural models made of photoelastic material 
The analyses are carried out on both two- 
dimensional and three-dimensiona!l models. 


Fig. 1—This metallurgical 
camera is equipped for 
using polarised light, phase 
contrast and surface inter- 
ferometry techniques 


Several types of static testing machines are 
used for stress analysis or strength determina- 


tion. With these machines, compression, tension 
or bending loads of up to 100 tons can be 
applied. 


Many failures of components in use can be 
attributed to metal fatigue resulting from 
repeated load application and leading to eventual 
failure. Comprehensive facilities have, there- 
fore, been built up for carrying out investiga- 
tions into the fatigue strength of specimens or 
components such as hoist ropes, rails, rock drills 
and machine parts. Fig. 2 shows a pulsator of 
20 tons capacity capable of carrying out pro- 
grammed fatigue tests on specimens of structural 
components. Basic fatigue research is being 
undertaken to obtain a better understanding of 
the mechanism of fatigue damage. 

Research into the design of timber boxes aims 
at increasing the use of South African timber for 
packaging purposes. 


MECHANICS OF SOLIDS 


Dynamic aspects of machinery and structures, 
such as problems related to the vibration of 
machines and structures, as well as the balancing 
of rotating machine parts, fall within the field 
of this division. In this connection an interest- 
ing investigation was recently conducted in the 
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Fig. 2—This 20 ton capacity pulsator is suitable for 
fatigue tests on structural components 


N.M.E.R.I. laboratories to determine the cause 
of blade failure of an impeller from a high speed 
rotary compressor The investigation was 
notable for the fact that members of staff from 
four different sections of the Institute represent- 
ing different fields of specialisation collaborated 
as a team to solve a problem which had begun 


to assume serious proportions for the large 
industrial concern which was operating the 
compressors 

The Materials sub-division established the 


cause of failure as fatigue of the blade metal 
The Metallurgy sub-division confirmed this 
finding and established further that the failure 
was not caused by faulty materials or workman- 
ship The Mechanics sub-division investigated 
the vibration characteristics of the impeller. A 
new impeller was mounted on trunnions in the 
laboratory, as shown in the photograph on 
the next page (Fig. 3), and was excited into 
vibration with the impeller held stationary. At 
certain critical frequencies it was discovered 
that the blades corresponding to those which 
had fractured in the used impellers vibrated in 
resonance. It was also established that one of 
the nodal lines obtained when these blades 
vibrated under these conditions closely resembled 
the lines along which the fractures occurred in 
the offending impellers. The Aerodynamics 
division established that the design of the casing 
of the compressor was such that highly turbulent 
flow of considerable energy could have impinged 
on the propeller blades to cause vibration of 
sufficient violence to lead eventually to fatigue 
failure. 

Research into rockbursts and strata move- 
ments in deep-level mining at present constitutes 
the main activity of this division. A rockburst 
is a phenomenon characterised by rock being 
suddenly forced from the faces, footwall and 
hanging of an excavation into a stope. The 
object of the investigations, which are being 
carried out on behalf of the Transvaal and 
Orange Free State Chamber of Mines, is to 
obtain a better understanding of the causes and 
mechanism of rockbursts, and aims at develop- 
ing methods for diminishing the frequency and 
severity of rockbursts or possibly preventing 
them altogether. In this connection the physical 
properties of rock and rock strata are being 
investigated and instruments are being developed 
to determine changes in rock stress in the g-ound 
around excavations and the degree of fracture 
at a face, since these factors can indicate whether 
rockburst danger is imminent. Fig. 5 shows a 
member of the Rock Mechanics Research team 
reading an instrument measuring rock stress at 
9000ft below surface level. The ground stress 
is also determined from model analysis by 
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Fig. 3—Testing a compressor impeller 
failures of similar impellers 


mathematical and photoelastic means. Data on 
rockbursts are being collected and statistically 
analysed in an attempt to find relationships be- 
tween Certain conditions prevailing at depth and 
the incidence of rockbursts. One of the objects of 
these investigations is the development of a 
method for artificially de-stressing faces to prevent 
rockbursts. This method is at present being tried 
underground on an experimental scale 

Another important field of operational 
research with which the Mechanics of Solids 
division is concerned is the mechanics of com- 
minution and grinding of brittle material such as 
cement clinker, using milling or other techniques. 


HEAT TRANSFER 


At present the major part of the activities of 
this division is closely related to physiological 
research into heat exchange between workmen 
and their environment. This is important for 
the study of the reactions of a human being to 
strenuous physical exertion in an environment of 
high temperature and humidity, such as that 
which exists in deep-level mines. The division 





Fig. 4—A full-scale articulated model of a human 
being is used to determine convective heat losses 


to determine the reason for repeated 


has been responsible for the design of several 
instruments for measurements of this kind, 
including instruments to be used in the Applied 
Physiology Laboratory of the Transvaal and 
Orange Free State Chamber of Mines 

One of the ways in which a body loses heat to 
its environment is by convection. For the study 
of the physiological reactions of a human being 
under different environmental conditions, it is 
necessary to determine, inter alia, the convective 
heat loss accurately. For this purpose a method 
was developed whereby this heat-loss can be 
measured with extreme accuracy. The photo- 
graph (Fig. 4) shows the full-scale, articulated, 
heated model of a man used in the development 
of this method. 

Because South Africa enjoys an abundance of 
sunny days, it seems desirable to make use of 
the sun’s radiant heat, especially as solar energy 
can be used with advantage over conventional 
fuels in certain applications. Consequently, 
research is being carried out on the development 
of solar furnaces and solar energy collectors, for 
use in processes such as the following : 

(a) To obtain distilled water from brackish 


water (in collaboration with the National 
Institute for Water Research) ; 
(b) To heat water for domestic use ; and 


(c) To serve as a heat source for absorption 

refrigerators 
THERMODYNAMICS 

Prevailing local conditions suggest that more 
attention should be given to the cooling of 
buildings in the Union than in most countries 
overseas. Air-conditioning systems and their 
relationship to the planning of buildings are 
being investigated. Attention is being given to 
air-cooling systems using heat from coal or the 
sun as direct energy sources for cooling. The 
study of air-conditioning problems in existing 


Fig. 6—The humidity meas- 

uring instrument illustrated 

operates on the principle 

of adiabatic saturation of 
a sample of air 
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Fig. 5—Measuring rock stress 9000 feet below surface level to help to 
determine reasons for ‘* rockbursts *’ 


buildings with a view to improving them consti- 
tutes a large proportion of the activities of the 
Air Conditioning and Refrigeration section 

The measurement of the humidity of air 
constitutes another important part of the work 
of the section. In order to be able to measure 
the humidity of air accurately, a standard 
humidity-measuring instrument, based on the 
principle of adiabatic saturation of a sample of 
air, has been developed. This adiabatic saturator 
is shown in use in Fig. 6 

The section was responsible for the design of 
a climatic chamber, which is reputedly one of 
the most advanced of its type in the world. It 
has been erected at the Applied Physiology 
Laboratory of the Transvaal and Orange Free 
State Chamber of Mines in Johannesburg 
Conditions occurring in the deepest mines can 
be simulated in this chamber and so the behaviour 
of human beings, under such conditions, can 
be studied. 

The primary object of the Heat Engines and 
Combustion section is, at present, the develop- 
ment of a coal-burning gas turbine. There exist 
in South Africa large regions which suffer from 
serious water shortage and where prime movers 
which do not require water supply would be 
very advantageous. This applies especially in areas 
with industrial possibilities, such as those where 
mineral deposits are found. For strategic reasons, 
it is advantageous for prime movers to operate on 
indigenous fuel. Because of the ample supplies 
of coal available in South Africa, the section is 
concentrating on the use of this material. The 
gas turbine offers the further advantage of 
being a compact unit with easy maintenance 

At present, problems relating to coal hand- 
ling, coal feeding and especially coal combustion 
are being investigated The development of 


suitable ash separators is one of the most import- 
ant projects undertaken, and a study is 


also 
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being made of ash deposition on turbine blades. 
Fig. 7 shows a test rig for the development of an 
axial flow cyclone to remove coal ash particles 
from the combustion gas. 

A special project is concerned with the develop- 
ment of pulsating combustion chambers in which 
sound waves are employed to obtain very rapid 
combustion. This type of combustion chamber 
also possesses the feature of drawing in air for 
combustion of its own accord. Fig. 8 shows a 
combustion chamber in the form of a resonator 
tube in which sound waves are employed to 
obtain high rates of combustion. 


FLurip MECHANICS 


Aeromechanics.—The facilities of the Low- 
Speed Aerodynamics section include a number 
of conventional wind tunnels for general use. 
In addition, special tunnels are built when 
required for specific projects. For instance, a 
special wind tunnel representing a scale-model 
mine shaft has been built for the study of flow 
losses caused by the resistance of mine shaft 
structures. A vertical tunnel, 150ft long, is used 
for the study of the aerodynamic forces which 
are exerted in mine shaft conveyances passing 
each other at high speed. Other work includes 
studies in connection with boundary layer 
control, pulsating airflow, and the pneumatic 
conveyance of granular solids. Facilities exist 
for the routine calibration of airflow instruments, 
and considerable work has been done on the 
development of new low-speed aerodynamic 
measuring instruments for special purposes such 
as for measuring the movement of air in buildings. 

The High-Speed Aerodynamics section, which 
was only recently established, is primarily ccn- 
cerned with the development and construction 
of laboratory equipment, of which the most 
important item is a supersonic blowdown wind 
tunnel required for high-speed aerodynamic 
research. At a later stage fundamental research 
is to be undertaken into the behaviour of pro- 
jectiles and high-speed aircraft. Work in con- 
nection with the entrainment of air in air jets 
has already led to the development of a useful 
jet pump. 

All work relating to aerodynamic machines, 
such as airscrews, fans, compressors, windmills 
and ventilators, falls under the Aerodynamic 
Machines section. Specific projects which are 
currently receiving attention include a study of 
fan design in relation to noise, a study of airflow 
through cascades, a study of the design and 
performance of ducted fans and a study of 
windmill performance. Several investigations 
have been undertaken for industry to find causes 
of failure in aerodynamic machines. Develop- 
ment work has also been undertaken with the 
aim of determining and possibly improving the 
performance characteristics of such machines. 
Facilities which have been set up for the work on 
fan noise have also been used for solving noise 
problems encountered in industry. 

Aeronautics.—As in the Low-Speed Aero- 
dynamics section, use is made of existing wind 
tunnels, special tunnels and test rigs being built 
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Fig. 7—Using a test rig for the development of an axial flow cyclone 
combustion chamber for a coal burning gas turbine 





up as required. Although as yet there is no 
aircraft-manufacturing industry in South Africa, 
there is considerable interest in aeronautical 
problems. 

A research programme has been drawn up 
under the guidance of the National Advisory 
Committee for Aeronautical Research 
(N.A.C.A.R.). Proposed projects are concerned 
with metal fatigue in aircraft due to atmospheric 
turbulence, the operation of aircraft under 
climatic conditions in the tropics, air movement 
under thunder clouds, noise, jet and turbo-prop 
propulsion, and supersonic inlets and diffusers. 
This work is, of course, closely associated with 
the activities of the Aeromechanics Division. 


HyYDROMECHANICS 


All research involving mechanics of liquids, 
including civil engineering hydraulics, falls under 
the Hydromechanics division. Generally speak- 
ing, problems related to mechanical engineering 
aspects are dealt with in the Hydrodynamics 
section, while hydromechanic problems related 
to civil engineering are the concern of the 
Hydraulics section. Research into structural 
and soil problems are dealt with by the National 
Building Research Institute. 

Although the division is still in a stage of 
establishment and a considerable amount of 
time has to be spent on providing the necessary 
test facilities, a start has been made with research 
work. Basic research facilities being built up 
include flow-measuring equipment, a pipe-flow 
test circuit, an open water canal, a towing tank 
for instrument calibration, facilities for con- 
ducting hydraulic model studies and a high- 
speed water tunnel which is already being used 
for cavitation research. 

In the Hydrodynamics section, 


problems 


A locomotive ‘* formally ’’ 

opens the bridge by break- 

ing a tape and a bottle of 
champagne 


Fig. 8—In the resonator combustion chamber tube sound waves are employed 
to obtain very high rates of combustion 


related to mechanical engineering aspects of 
hydromechanics are dealt with. The most 
important projects include work on the hydraulic 
conveyance of solids (such as, for example, the 
pumping of ash and coal) and the removal of 
fine particles from liquids using cyclone separa- 
tors. The latter is of use, for example, in desilt- 
ing water in mines, before it is pumped to the 
surface, thus minimising pump wear. 

Investigations involving the use of hydraulic 
models by the Hydraulics section include erosion 
and stabilisation of beaches, siltation of river 
estuaries and harbours, and the location of 
satisfactory outlets for sewage and industrial 
effluents. An investigation in which scale 
models are used has been started in connection 
with the movement of sand along the East 
London coast and the siltation of the East 
London harbour. 


Largest Double-track Rail Bridge 
in South Africa 


The largest double-track railway bridge in the 
Union of South Africa was opened ear'ier 
this year and thus completed the doubling of the 
Cape Town-—Johannesburg main line between 
Poupan and Belmont. It represented one of the 
last major works in the railway’s modernisation 
programme and will greatly assist in moving the 
heavy traffic. It is hoped that it will now even- 
tually be possible to electrify the entire railway 
line from Cape Town to Johannesburg. 

Details of the bridge are : total length, 1,134ft ; 
height above flood-water level, 18ft; height 
above river bed, 64ft; two railway tracks ; 


cost, £260,000; quantity of reinforcing steel 
used, 1,750,000lb; quantity of rails used, 
400,000 Ib. 
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25,000 b.h.p. Marine Diesel Engine 


TEN-CYLINDER marine diesel engine 
with a continuous rating of 21,000 b.h.p., 
capable of unlimited overloads of 10 per cent, 
and overloads of 20 per cent or 25,200 b.h.p. 
for a limited period, has been demonstrated on 
the test bed by the maker, A/S Burmeister and 
Wain, of Copenhagen. The engine (Fig. 1) 
is the first of nine for installations in tankers of 
45,000 to 50,000 tons deadweight. Six of these 
engines are to be built in Copenhagen, of which 
five, including the one that is now ready, are 
to be installed in 50,000-ton tankers to be built 
by Rosenberg Mekaniske Verksted, Stavanger, 
to the order of Sig. Bergesen d.y. and Co. 

The engine in question is a model “* 1084-VT- 
2BF-180,” with a bore of 840mm, a stroke of 
1800mm, and producing its rated output of 
21,000 b.h.p. at a speed of 110 r.p.m., and a 
mean indicated pressure of 9-5kg per square 
centimetre. It is of cast design and weighs 
about 830 tons, whereas a welded engine would 
weigh approximately 750 tons. 

This version is the latest stage in the evolution 
of Burmeister and Wain single-acting, two- 
stroke, crosshead marine engines. Manufacture 
of crosshead engines for operating on heavy oil 
began in 1938. The first design had a short 





Fig. 1 (Left)}—Ten-cylinder marine diesel engine on test bed. 
with 20 per cent overload for lim 


piston and cylinder liner, and its cylinder and 
crankcase were separate. In 1951-52 came the 
turbo-charged engine with 8 kg per square centi- 
metre mean indicated pressure, full turbo- 
charge being achieved without directly driven 
or under-piston blowers. It was followed in 
1959-60 by the high-pressure turbo-charged 
engine with a mean indicated pressure of 9-5 kg 
per square centimetre with cylinder dimensions 
840mm bore by 1800mm stroke. 

The engine, like earlier ones, may be supplied 
either in a cast version, or with fabricated bed- 
plate, frames and scavenging air box. In both 
cases through-going tie-bolts are used between the 
bedplate and the scavenging air box. In the 
welded engines, the frames are made with steel 
pipes for the tie bolts, and the centre parts of the 
cross girders are made from cast steel. The 
moving parts in the crankcase follow the normal 
design. The engine has only one camshaft, 
which is situated at cooling water jacket level, 
thereby facilitating inspection and cleaning of 
the scavenging air space. Absence of oil pipes 
along the bedplate gives easy access to the 
foundation bolts. 

The scavenging air box has a double bottom 
in order to eliminate the risk of crankcase 
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; Fig. 3 (Right)—View of new engine test bay 
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Fig. 2—Performance data of model ‘‘1084-VT2BF-180"" 
marine diesel engine 


explosions being touched off by hot surfaces, in 
case a fire should occur in the scavenging air box 

The cylinder liners have six lubricating points 
and there is a lubricator for each cylinder. 

An all-steel piston is fitted which is made of 
chrome-molybdenum steel, with cast iron piston 
rings. 

The cylinder head is of standard design with 
central exhaust valve, starting valve, safety valve, 
indicator valve, and three fuel valves. Actuat- 
ing gear for the exhaust valves and the fuel 
pumps, and also the camshaft bearings, are 
situated in housings on the cooling water jacket. 





Rated output is 21,000 b.h.p. 
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The exhaust cam is fitted on the camshaft 
which is reversed by means of the usual sun gear 


and a crank movement built into the chain 
wheel. Two 44in simplex chains drive the cam- 
shaft from the crankshaft. In case of wear, 


these chains may be tightened in such a manner 
that the angular position of the camshaft is 
correctly maintained. 

The engine has a length of approximately 
19-5m. Fuel consumption is quoted as about 
150 grammes per b.h.p. per hour at full load, when 
the lubricating oil consumption is 0-3 to 0-4 
gramme per b.h.p. per hour. Mechanical effici- 
ency of this engine with full turbo-charge according 
to the B. & W. turbo-charging system, is quoted 
as approximately 90 per cent at full load (Fig. 2). 

Engines with the cylinder dimensions 840mm 
by 1800mm were built previously by the makers 
in the late 1920s and early 1930s, and the first 
single-acting, two-stroke, crosshead engine with 
these dimensions was installed in the tanker 
** Java,” owned by The East Asiatic Company. 

This engine has been in service since January, 
1960, though without the high mean indicated 
pressure. The first tests with high mean indi- 
cated pressure date from 1956, when a “ 62- 
VT2BF-140 ” engine was tested with satisfactory 
results. Such engines were introduced com- 
mercially in 1959 ; in the same year, tests were 
carried out with increased mean_ indicated 
pressure on a six-cylinder ** 684-VT2BF-180” 
engine. Both the tests run in 1956 and those 
carried out last year showed that the heat load 
in the engine operating with high mean indi- 
cated pressure was the same as that for the 
engines built until then. 

Up to the present time, eighty-two engines 
with a mean indicated pressure of 9-5 kg per 
square centimetre, representing a total of 
870,000 b.h.p., have been delivered by or order- 
ed from Burmeister and Wain and its licensees. 

The test runs of the new ten-cylinder engine 
mark at the same time the official inauguration 
of the new large test shop for diesel engines 
(Fig. 3). This is 90m long by 23m wide and has 
a height of 28m; internal width is 20m, and 
maximum clear height 26-8m. The structure 
is supported by ten portal frames each designed 
to support a load of 800 tons. Side and end 
walls are fully glazed in order to give good 
light and pleasant working conditions. Test 
bed foundations extend over the whole length 
of the shop. These foundations represent a 
mass of 1200 cubic metres of prestressed con- 
crete. A 30,000 h.p. brake dynamometer has 
been installed. Cranes include a 100-ton travel- 
ling crane on the upper crane rails, and below, two 
35-ton cranes well as a 10-ton console crane 
and a 3-ton slewing crane. The shop is heated 
by radiant heat. 


Sandvik Factory 


A factory for the production of rock drilling 
equipment was opened in Stockholm on 
November 25. Built by the Sandvik Steelworks 


Company, Ltd., at a cost of £413,000 including 
equipment, the 


factory will mainly produce 
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detachable bits and extension studs for drilling 
holes of over 14in (40mm) diameter. The build- 
ing comprising factory and office premises, with 
a total floor area of 4000 square metres, and 
expansion can easily be carried out. The plant 
will increase the company’s output of rock- 
drilling equipment by 50 per cent. 

The largest detachable bits which are to be 
made will have a diameter of 9in (230mm). 
Each of these weighs 132 Ib, including 174 Ib of 
tungsten carbides. This may be compared with 
the smallest bit made, a plughole drill steel of 
0-3in diameter. Our illustration shows a 
selection of the bits made by the new plant. 

Although they have manufactured drill steels 
since 1859, Sandvik Steel works had drastically 
to revise their production methods with the 
advent of the hard metal tip in the early 1940's 
Previously, heavy drills with low percussion 
rates had been the rule ; but from the period of 
the last war onwards these were largely super- 
seded by lightweight drills with a high rate of 
percussion and mounted on pneumatic pusher 
legs, making possible the system of full-section 
tunnel excavation now known as the “* Swedish 
Method.” 

Steels for the new drills were developed in 
conjunction with Atlas Copco AB, Stockholm, 
which now has the selling rights for Sandvik 
“Coromant ” drill steels throughout the world 
outside Scandinavia. 


Blow-Moulding Machine 


The Fischer blow-moulding machine for 
plastics materials is now being manufactured by 
Matthew Wylie and Co., Ltd., Portman Street, 
Glasgow, S.1. This machine is suitable for use 
with either a double or a single extrusion head 
to produce either two round hollow thermo- 
plastic articles such as containers up to 500 c.c. 
capacity or a single article up to 1000 c.c 
capacity per cycle. Articles up to 3500 c.c 
capacity can also be produced in irregular shapes 
only. 

These machines have vertical extrusion heads 
set above the moulding station and the required 
length of plastic tube is extruded downwards 
round a blowing tube into the mould cavity. 
When the mould halves close on the plastic tube 
the outside diameter of a central blower tube 
forms the sizing die for the internal diameter 
of the neck of the hollow article being moulded. 
Compressed air delivered through the blowing tube 
then forces the plastic out to the mould form. 
When producing large-necked articles, the blowing 
air can be bled away to provide a ventilating 
effect for the inside of the article to reduce the 
cooling time needed. The mould then opens, 
and on completion of initial cooling the article 
drops down a discharge conveyor for final 
cooling. 

For making screw-topped articles a thread 
forming device is fitted above the mould. When 
this equipment is in use a thread forming section 
closes on the extruded length of pre-formed 
material and in tightening on the blowing tube 
forces the thermoplastic material to fill the 
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thread spaces ; at the same time the pre-form 
is separated from the extruded tube by a 
cutter at the top of the thread mould. The 
thread-moulding device then carries the separated 
pre-form down along the blowing tube into 
the opened mould below for the blow-forming 
sequence. At the end of the forming operation 
the thread-forming device opens at the same 
time as the mould to release the article on to the 
conveyor. 

The machine is arranged for a completely 
automatic cycle with blowing times adjustable 
between 0 to 60 seconds, all other times being 
constant 


Dual-Purpose Milling Machine 

A new addition to the line of horizontal and 
vertical milling machines made by AB Sandéns 
Mekaniska Verkstad of Sweden is the dual- 
purpose machine shown in the illustration. It 
combines the facilities of both horizontal and 
vertical milling machines, having an overarm 
on which is mounted a universal vertical milling 
head. The compound swivel arrangement of 


the all-angle vertical head allows milling over a 
When changing over 


360 deg. vertical plane 





Dual purpose milling machine with swivelling head for 
vertical milling operations 


from vertical to horizontal milling the universal 
head is swivelled out of position and the hori- 
zontal spindle used as on a conventional hori- 
zontal machine 

The machine is powered by a 34 h.p. main 
drive motor and a } h.p. feed motor. Manual 
and power feeds in three directions are available 
with 274in longitudinal, 8}in cross and 18}in 
vertical travel. The table has a working surface 
of just over 4lin by 9in. This machine is also 
available equipped for horizontal milling only 
and fitted with a conventional overarm in place 
of the vertical head overarm. These machines 
are distributed in this country by Mortimer 
Machine Tools, Lid., Mortimer House, Acton 
Lane, London, N.W.10. 


European Research in Space 

The Intergovernmental Conference on space 
research, which met on November 28 at CERN, 
has now completed its work. An agreement for 
setting-up a preparatory commission, which will 
have the task of studying the possibility of 
establishing a European organisation for co- 
operation in space research, was signed by nine 
of the ten countries (Belgium, Denmark, France, 
Great Britain, Italy, the Netherlands, Norway, 
Sweden and Switzerland) invited, as well as by 
Spain, which has been admitted as a Member 
State during the Conference after having partici- 
pated in its work as an observer. The delegation 
of the Federal Republic of Germany, having no 
powers to sign the Agreement at present, is 
expected to add its signature later. 

It is hoped that the European organisation 
for collaboration in space research will be able 
to start work in about one year. 
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Slow-Down in Semiconductors 


A few months ago the Electronic Industries 
Association held its autumn conference in 
an atmosphere of unexpected gloom. There 
was much talk of the mounting threat of 
Japanese competition and the decreasing 
growth rate of American military electronics. 
Even a flicker of weakness is news for an 
industry which, for more than a decade, has 
gone from strength to strength. Only twelve 
years have passed since the first transistor 
was developed by the Bell Telephone Labora- 
tories and placed on the market by Western 
Electric. Volume in semiconductors in 1948 
ran to less than 50,000 dollars. By 1952, it 
was up to 20,000,000 dollars, and in 1954, 
the first year of a detailed census, | «3 million 
transistors, worth 5-1 million dollars, and 
19-1 million diodes and rectifiers, worth 
20,000,000 dollars, were sold. Thereafter, 
growth was even faster. Last year 82,000,000 
transistors, valued at 222,000,000 dollars, 
were turned out, together with some 
135,000,000 diodes and rectifiers worth 
155,000,000 dollars. This year total volume 
is put about 500,000,000 dollars. 

Such rapid growth has been sparked by 
the amazing usefulness and versatility of the 
product. Whatever their task may be, 
these powerful, versatile devices have one 
thing in common: miniature size. Owing 
to the fact that most semiconductors are 
smaller than a thimble, they have made 
possible the development of circuit systems 
infinitely smaller, yet far more complex, 
than anything ever dreamed of for vacuum 
valves. Semiconductors are manufactured 
by perhaps one hundred companies of 
which fewer than half account for 98 per 
cent of the American volume. At the top 
are two relatively young concerns which 
together account for about 30 per cent of 
the industry’s sales. The Transitron Electro- 
nics Corporation, of Boston, probably is 
the top military supplier of both transistors 
and diodes, with a yearly volume now 
running at about 45,000,000 dollars. Texas 
Instruments, Incorporated, of Dallas, is far 
and away the leading producer, with sales 
of about 100,000,000 dollars. 

For the most part, as might be expected, 
the industry has prospered mightily. Transit- 
ron, for example, has just closed a record- 
breaking fiscal year. In the case of Texas 
Instruments, however, results lately have 
been less glamorous. For its profits, the 
industry looks to three distinct markets ; 
military, commercial-industrial and enter- 
tainment. In the first category, semicon- 
ductors find their way a thousand or 10,000 at 
a time into missile systems, communications 
networks and military computers. Last 
year, 55,000,000 transistors, diodes, rectifiers 
and sundry devices went to the Government. 
The commercial-industrial market is next in 
size. Computers, indeed, rank as the largest 
single consumers of transistors and diodes. 
The smallest transistorised machine may 
contain as many as 1000 of the former 
giant electronic 
can run into the hundreds of 
The bread-and-butter market, 


and 5000 of the latter ; 
“ brains ” 
thousands. 


however, is known as “ entertainment.” 
This category embraces television, radio, 
hearing aids, gramophones and related 
products. In terms of unit volume, it is 
the biggest of the three market divisions, 
but in terms of price and quality it is generally 
described as “* our cheap and dirty business. ” 
The big volume here is in wireless sets ; 
transistors, in fact, virtually have captured 
the small sets. As for non-portable and 
car radio sets, about one-third of all valves 
have been replaced by transistors, a ratio 
which may be reversed in a few years. 

These markets have been growing very 
fast. However, some observers have begun 
to doubt whether current rates can continue. 
The military market is a case in point. To 
be sure, there are some favourable elements 
in the picture. Late in 1962, for example, 
the largest single order ever written for 
transistors probably will be forthcoming 
for the “‘ Minuteman” missile, once some 
unprecedented rates of reliability have been 
established. Nonetheless, the actual rate 
of growth in demand from the Pentagon 
appears to be slackening. The main reason 
is that many of the “crash programmes ” 
of the fifties have been largely implemented : 
air defence systems, for the most part, are 
in place; the missile “shake-out” has 
resulted in cancellation of forty-six major 
weapons in ten years ; and the policies of 
the military have tended to eliminate manned 
aircraft from any major part in the future, 
while concentrating on relatively few inno- 
vations. Similar uncertainties hover over 
the commercial-industrial sector. In_ this 
area growth seems assured. For example, 
where size and versatility outweigh cost, as 
in automation devices for machine tools, 
the semiconductor rapidly is making inroads 
on the vacuum valve. The medical field 
beckons as well, with some professional 
leaders calling for electronic probes, similar 
to transistors and diodes, which could be 
inserted into organs for purposes of diagnosis. 

At the same time, however, the commer- 
cial market has its pitfalls. The biggest 
commercial outlet for semiconductors is 
electronic computers. If the lag in capital 
spending widely predicted for 1961 should 
occur, data-processing, as in the past, 
almost certainly would be hurt. Moreover, 
much of the industrial automation market 
appears well beyond the reach of transistors 
and diodes, since unlike business and 
military computers, the limitations of size 
that rule out the latest and best vacuum 
valves do not apply. The “ entertainment” 
market is also a potential headache. True, 
television seems to offer solid prospects for 
growth. Last year, 3-6 million portable 
sets were sold, with only a token number 
being transistorised. Now, several firms 
have come on the market with sets in various 
stages of transistorisation : prices, however, 
are not yet competitive. On the other hand, 
the immediate trend in portable wireless 
sets clearly is down. The reason: com- 
petition from the Far East. Last year, over 
6,000,000 portable sets of Japanese make 
were imported by the United States of which 
4,000,000 were equipped with Japanese 


transistors. Hence, the local transistor 
makers see no growth and perhaps no 
market at all in future portable-radio 
production ; if the radio industry survives 
competition from the Orient, it will be due 
mainly to using imported transistors. Thus, 
the greatest threat from overseas comes from 
Japan. The Japanese already have captured 
50 per cent of the U.S. market for transis- 
torised portable radios, with cheaper sets 
assembled in the islands from Japanese 
components. What is more, Japanese tran- 
sistors themselves are making a direct hit 
on American markets now. Last year, 
2:4 million of them—nearly all of the 
““entertainment”’ variety—were imported 
from Japan, compared to less than 21,000 
the year before. In an effect to fight this 
cheap labour, automation of processing 
machinery is being extended along a wide 
front by the leading American producers. 
Texas Instruments, for example, constantly 
is introducing new mechanical techniques to 
speed and simplify assembly processes. One 
rotary machine, requiring no human operator, 
has achieved vastly improved yields on 
“entertainment” grade transistors. Fair- 
child was able to lay off 200 workers earlier 
this year—some 20 per cent of the work 
force of its three factories because of mechani- 
sation, while production was rising some 
400 per cent. As a consequence, the 
semiconductor industry has a good deal of 
what might well be called “ over capacity. ” 
Not surprisingly, then, prices have been 
drastically reduced. “ Entertainment ”’ tran- 
sistors have dropped in two years from 
2-50 dollars each to less than | dollar. In 
1960, the slashes have come fast and furious. 
In January, for instance, General Electric 
cut silicon rectifiers 20 per cent to 40 per cent, 
the fifth straight reduction since 1958; in Feb- 
ruary it cut others in the line by 28 per cent 
to 61 per cent, and in June it reduced the 
first batch by another 50 per cent. Most 
spectacular of all, perhaps, has been the 
frantic plunge in prices of the newest semi- 
conductor wonder-product, the “tunnel” 
diode—a variation on the diode design 
which performs as an amplifier, but 100 
times faster than a transistor, and is 
considered the most profound technological 
advance in semiconductor history. General 
Electric pioneered the development of the 
device a year ago, pricing it at 75 dollars. 
To open wide the market when production 
began in February, it priced them at 10 
dollars each. In May Philco reduced the 
price to 5 dollars, and in July G.E. squeezed 
it to 4-50 dollars. 

So far, the tunnel diode has not yet had its 
full potential impact on the market. Some 
observers believe this device can capture 
a substantial part of today’s transistor 
and diode demand in the years to come. 
Similarly, the fast-growing mesa transistor 
seems barely to have scratched the surface. 
Still other developments follow naturally 
from the evolution of solid-state circuitry 
and affect all components in general. Whereas 
numbers of individual transistors, diodes 
and rectifiers, linked together on miniature 
circuit boards, largely have succeeded groups 
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of vacuum valves wired together in more 
cumbersome circuits, the next step will be 
toward combination units, in which com- 
ponents and circuits would become one. 
At least three tangible approaches to this 
end are now under active development. 
One, known as microminiature moduiari- 
sation, is under the direction of the U.S. 
Army Signal Corps and its contractor, the 
Radio Corporation of America. What 
R.C.A. has come up with are tiny wafers 
out of which the microscopic equivalents of 
individual diodes, transistors, resistors and 
capacitors are made by vapour-deposit. 
These are stacked up, joined by inter- 
connecting wires along the outer edges, and 
encapsulated in plastics. The resulting pro- 
duct, no bigger than a sugar cube, is called 
a module and is a complete sub-assembly, 
such as, for example, an audio amplifier. 
The second stage of development is expected 
to be molecular electronics, or “solid” 
circuitry. In the molecular approach, the 
“active ’’ elements, such as transistors, are 
not separate at all. Instead, a crystal of 
semiconductor material, like silicon, is grown 
in such a way as to produce not merely 
quantities of individual semiconductors, but 
integrated units containing as many as 
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Optical Maser used in 


Then 
the “passive” elements—i.e. wiring—are 
emplanted by a diffusion process. In effect, 
the result is many chips of silicon crystal, 
each of whose integral molecules have been 
arranged in patterns similar to those repre- 
sented by components in a standard circuit. 


are necessary to form the circuit. 


, 


Two companies are in the vanguard of 


molecular electronics : Westinghouse, which 
is not yet heavily committed to semicon- 
ductors, and Texas Instruments. 

The third major advance in the solid-state 
art is likely to come from developments in 
cryogenics sponsored by the research firm 
of Arthur D. Little, Inc., and a client, I.B.M. 
This involves a mechanism known as the 
“ Cryotron,”’ a superconductive switching 
device that can be used for the various 
components in a computer, since, when 
cooled to near-absolute zero temperatures, 
it acquires extreme versatility and perform- 
ance. Farther away in development than 
molecular electronics, the “ Cryotron”’ is 
envisioned as making possible a computer, 
equivalent to the 1.B.M. 704, no bigger than 
a basketball. If it ever gained broad accept- 
ance in the computer field, the “ Cryotron ” 
would eliminate the need for transistor 
rectifiers and diodes. 


Communication Experiments 


An optical maser recently was used in pre- 
liminary experiments in long distance communi- 
cations at the Bell Telephone Laboratories, 
transmitting pulses of light between Murray 
Hill and Holmdel, New Jersey, a distance of 
about twenty-five miles. The optical maser 
produces an intense and extremely narrow beam 
of light. Within its narrow cone and frequency 
band, the beam is more than a million times 
brighter than the sun. With further develop- 
ments, such a beam might be used for communi- 
cations purposes as well as in a variety of scientific 
applications. The device generates a beam of 
“coherent ” light, in which there is a definite 
phase relationship from point to point in all 
parts of the beam. Since it is the property of 
coherence in wireless waves which makes it 


possible to control, direct and modulate them, 
it may also be possible to use coherent light in the 





same way. In that event, it could be used to 
transmit information from one point to another. 

The coherence of the light generated by the 
optical maser is its most novel and potentially 
useful property. By providing a source of 
coherent light, the maser indicates the possibility 
of extending present communication technology 
to the optical frequencies. One can visualise the 
possibilities of communication through outer 
space, as well as through long pipes, or wave 
guides, where the dust and fog of the atmosphere 
would not attenuate the light beam. An infra-red 
maser, when developed, might also be useful in 
communication through the atmosphere, which 
does not scatter infra-red light as much as it does 
visible light. 

To understand the operation of the optical 
maser, one must first understand the phenomenon 
of fluorescence. A fluorescent material is one 


Fig. 1—Alignment of an 

optical maser at the Holm- 

del site for transmission of 

light pulses to the Murray 
Hill site 
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(d) 

(a) In the optical maser, a ruby rod presents chromium 
atoms (shown by circles) to an oncoming wave of red light. The 
chromium atoms have been put by green “ pumping © light into 
an excited energy state (shown by shading the circles) 

(6) As the oncoming red light passes an excited chromium 
atom, it may stimulate that atom to emit its excess energy as 
red light, and thus amplify the oncoming wave The atom is 
then left in its lowest energy state (shown by the open circle) 

(c) The amplified light wave stimulates emission from other 
excited chromium atoms with increasing effectiveness. But in 
any one pass through the rod it cannot stimulate emission from 
all the excited atoms. 

(dq) In order to stimulate maximum emission, the light 
wave is made to pass back and forth in the rod by reflection 
from the silvered ends Red light which leaks through those 
mirrors forms the usable output Fe green light puts the atoms 


back into the excited state. 


Fig. 2—The principle of the optical maser 


which, on exposure to light of some frequency 
or band of frequencies, emits light of a different 
frequency. The frequency of the emitted light is 
almost always lower than that of the exciting 
light. The coating on the inside of a fluorescent 
lamp, for example, accepts ultra-violet light and 
gives out lower frequency visible light. Similarly, 
when a sample of ruby is illuminated with green 
light, it emits red light of a fairly sharply defined 
lower frequency. Ruby is crystalline aluminium 
oxide, with a small fraction of the aluminium 
atoms replaced by chromium atoms. These 
chromium atoms are the source of its red 
fluorescence. 

The optical behaviour of atoms can be described 
in terms of the different amounts of energy, or 
“ energy levels,” which the atoms can possess. 
An atom at rest cannot store energy in contin- 
uously variable amounts ; it can exist only in 
one of a well-defined set of energy levels. 
Ordinarily an atom will have the lowest of the 
possible energy levels. It can be raised to a 
higher level by absorbing light, and from that 
“excited state” it can jump back to a lower 
level by emitting light. But, just as the atoms 
exist only in discrete energy levels, they will 
respond only to light of specific frequencies. 
There is a close correspondence between these 
critical frequencies and the possibie energy levels 
of an atom. Each frequency is proportional to 










1036 


THE AMERICAN SCENE (Continued) 





the difference in energy between two of the levels. 
When an atom is illuminated with light having 
one of its critical frequencies, it will absorb a 
“ quantum ” of that light and jump to a higher 
level. When it relaxes to a lower level, it may 
emit light. If it does, it will emit a quantum of 
light of the appropriate frequency. 

In the usual fluorescence of ruby, light in the 
green region excites some of the chromium atoms 
in the ruby to one of their higher energy levels. 
The atoms rapidly relax to an intermediate level, 
but one still above the original lowest level. 
Then somewhat more slowly, the atoms relax 
from the intermediate level to that lowest level, 
emitting quanta of red light in the process. 
The frequency of the red light is lower than that 
of the green light which originally excited the 
atoms, because the energy difference in the 
second jump down is less than the energy 
difference in their original jump up. The level 
from which the chromium atoms take their 
second jump down, emitting red light, is often 
called ** metastable ” because the atoms are more 
reluctant to leave it than they were to leave the 
higher level to which they were originally excited. 
they eventually do leave it, however, and thus 
provide the red light observed in the ordinary 
fluorescence of ruby. 

The optical maser uses the fact that the atoms 
can be stimulated to make the last jump more 
readily. The “* stimulated emission * occurs when 
the atoms are bathed in light at a frequency 
similar to that which they wish to emit. The 
stimulated emission of light, in contrast to the 
spontaneous emission of light, distinguishes the 
action of the maser from ordinary fluorescence. 
In the optical maser the atoms are excited to 
higher energy levels by the green components of 
the light from the flash lamp. From there they 
rapidly drop to a metastable level without 
radiating light. Spontaneous emission from 
that level is relatively slow, but the light given off 
by the few spontaneously emitting atoms is of the 
proper frequency to stimulate emission by the 
rest Trapping some of the spontaneously 
emitted light by the two silvered ends of the ruby 
rod gives that light maximum opportunity to 
stimulate emission from the metastable atoms. 
An intense radiation is built up and continues as 
long as the population of atoms in the metastable 
state is constantly restored by “ pumping” the 
atoms back up by green light. Only the light 
which makes many passes back and forth through 
the ruby rod stays in it long enough to accomplish 
much stimulation. Since the stimulated light 
moves in the same direction as the stimulating 
light, the only light which is strongly amplified is 
that which moves perpendicular to the mirrors, 
or parallel to the axis of the rod. For this reason, 
the output bear which leaks through has almost 
all of its intensity in a very narrow cone. 

The fact that the stimulated light moves in the 
same direction as the stimulating light is one 
evidence of the co-operative behaviour of the 
atoms in the action of the maser. This co- 
operative behaviour is responsible for the second 
important property of the emitted light, its 
coherence. Since light is an electromagnetic 
wave, it has many properties in common with 
other waves, and can be thought of in terms of a 
procession of crests and troughs, like waves on 
ihe surface of water. An isolated atom, emitting 
a quantum of light, behaves like a pebble dropped 
into the water : a wave proceeds outward in all 
directions. Unco-operating atoms emit waves 
like those produced by many pebbles, dropping 
into the water at random places and at random 
times. The resulting disturbance is incoherent. 
This is the character of all ordinary light, includ- 
ing the fluorescent light usually given off by ruby. 
In the maser, on the other hand, the atoms 
co-operate in such a way as pebbles would if the 
crests and troughs in the waves from all the 
pebbies reinforced one another. 

The third significant observation is the fact 
that the light from the maser is much more nearly 
monochromatic than the usual fluorescence of 
ruby. This narrowing of the band of frequencies 
emitted is an expected result of stimulated 


emission. Emission can be stimulated by light of 
slightly different frequency from the central 
frequency expected but stimulation by the central 
frequency is most effective in returning atoms in 
the metastable state to the lowest energy level. 
Furthermore, in dropping to that level, the atoms 
emit more light at the central frequency than at 
other. Thus, the intensities in the band of 
frequencies put out are more sharply peaked 
around the central frequency. At present, 
engineers at the Bell Laboratories have narrowed 
the band by a factor of sixty, over the usual 
fluorescence band of ruby and they expect to 
achieve much larger narrowing factors soon. 

In its present form, the maser emits light in 
closely-spaced short bursts. Each burst is less 
than a millionth of a second long, and the bursts 
are spaced only a few millionths of a second 
apart. This behaviour may be explained as 
follows. The intensity of the light confined within 
the rod may tend to build up to the point where it 
stimulates emission. It begins to depopulate the 
metastable state so rapidly that the green light 
of the exciting lamp is no longer able to maintain 
a sufficient population of atoms in that state for 
the co-operative action of the atoms to continue. 
Then the radiation abruptly dies down, until the 
exciting lamp can restore that population. The 
extremely rapid pulsing of the light thus results 
from the alternating depletion and restoration 
of the active population of atoms 


Transfer Machine for Motor Car 
Wheel Hubs 


With the introduction by the Cross Company, 
of Detroit, Michigan, of chucking-type “ build- 
ing block” units, parts requiring turning can 
now be fully processed on “ Transfermatic” 
machines. The standard chucking units for 
turning can be integrated with other building 
blocks in a transfer line to combine turning 
operations with drilling, milling and assembling, 
being performed on the same machine. Typical 
of the new family of “ Sectionised Chucking 
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Transfermatics”’ is a three-section machine 
designed for making wheel hubs for a European 
car. Rough malleable-iron castings are delivered 
to the transfer machine, which turns them into 
wheel hubs ready for assembly. To balance 
output, turning, boring and facing operations 
are performed on four work-pieces at a time in 
the first section of his machine. Drilling, 
broaching and assembly operations are performed 
on one piece at a time in the second and third 
sections. The first and second sections are 
joined through an automatic, variable-speed 
work bank, and the first section is provided with 
extra Capacity so that its output can be matched 
to the requirements of the other two sections. 

The workpieces are placed manually, four at 
a time, in load-station nests. The transfer bar 
lifts the four pieces and moves them to the 
first machining station. Conventional three-jaw 
chucks of the building blocks center, clamp and 
rotate the parts. Turning and boring tools 
feed in and, simultaneously, facing tools are fed 
across the hubs. The four workpieces are 
transferred to the next station where they are 
chucked from the other side. In the next two 
stations, the hubs are held by diaphragm-type 
chucks and semi-finish and finish operations are 
performed from both sides. The parts then 
enter the bottom of the cylindrical work bank, 
are “rolled” to its top by a rotating drum, 
fall through a “cushioned drop” and roll, 
one at a time, to a stop in the load station of 
the second section. The transfer bar of the 
second section deposits the hub in an orienting 
Station that rotates it into the correct radial 
position. From this point on, the part is 
transferred in the correct radial attitude but 
it is checked at each working station. In the 
second section of the “ Transfermatic’’, the four 
stud holes are drilled, spot faced, countersunk 
and reamed. 

The wheel hubs are turned on their sides as 
they enter the third section. The stud holes are 
broached to match the splines on the studs and 
then the studs are automatically positioned in 
the holes, pressed home and staked. 





** Cross *’ chucking, three-section transfer machine w 
the first two sections of the machine 


bank to balance the output from 


i 
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ith rotating ~ drum storage 
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ELECTRONICS 


853,463. July 2, 1957.—SuPERCONDUCTIVE SwiTCH- 
ING Device, International Business Machines 
Corporation, 590, Madison Avenue, New York, 
United States of America. 

This invention relates to a superconductive 
switching device whose inductance may be shifted 
from one discrete level to another in response to an 
electrical control signal. An inductor utilising the 
principles of the invention is shown in the drawing, 
comprising a core A about which are wound an 
inductance coil B whose inductance is to be controlled 
and a control coil C. The core is preferably in the 
form of a central portion D of ferro-magnetic material 
covered by a thin shell E of a superconductive 
material. With shell £ in the superconductive state, 
coil B has minimum inductance because the area 
within the coil through which magnetic flux can pass 
is extremely small, being limited essentially to the 
space taken up by the insulation between the coil and 
the shell. If sufficient current is then passed through 
coil C to quench the entire superconductive shell, 
the magnetic flux can pass through the entire cross 
section of the coil B, and since this is almost entirely 
occupied by the highly permeable central portion D, 
the inductance of the coil will be increased greatly. 
A suitable material for the shell is tantalum or lead, 
depending upon the strength of the field developed 
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by the current in the inductance winding. If maxi- 
mum difference between the two values of inductance 
is desired, the shell should be as thin as possible. 
The coil B is preferably superconductive to eliminate 
resistance losses in the circuit. It may be formed 
from 3 mil niobium wire having a critical quenching 
field sufficiently greater than that of the shell E to 
prevent quenching of the inductance winding by the 
current in the control winding C. The control 
winding C may be formed from ordinary copper wire 
if there is no restriction on the power available from 
the control-current source. However, it may be of 
the same material as the coil B so as to be super- 
conductive and eliminate the generation of heat in 
the liquid-helium bath in which the switching element 
is operated. Moreover, when superconductive, it 
may readily be supplied from cryotrons or other 
superconductive elements in the circuitry allied with it. 
A typical inductor made according to this invention 
may be0-25in long with a core diameter of 9 mils and 
an overall diameter of approximately 16 mils. This 
small space requirement permits an_ installation 
utilising many thousands of these inductors to be 
packaged in a space less than | cubic foot. The 
switching element is preferably immersed in a liquid- 
helium bath to obtain the low temperatures required 
for superconductivity. As seen in the graph, where 
the area below and to the left of the curves represents 
superconductive conditions, if the superconductive 
materials described are utilised, the liquid-helium 
bath may be at atmospheric pressure, and the coil B 
and control coil C will be superconductive, while the 
core coating D will readily change from the super- 
conductive to the resistive state—November 9, 1960. 


WELDING 


854,628. April 9, 1959.—WeLDING OF METALS, 
Rolls-Royce, Ltd., Nightingale Road, Derby. 
(Inventors : Ronald Parkin and Albert Frederic: 
Dix.) 

This invention relates to a method of welding 
metals such as titanium, zirconium, aluminium and 








other metals and their alloys which require welding 
in an inert atmosphere such as of argon gas. In 
making butt welds it has been found that porosity 
occurs chiefly along the edges of the welded material. 
It is believed that this porosity is due to pockets of 
the inert gas which get trapped between butting faces 
ahead of the advancing arc, these faces becoming 
pressure welded together in front of the arc due to 
the forces set up by the welding and the temperature 
gradient in front of the arc causing pockets of the 
inert gas to be caught between the faces. These 
pockets are subsequently expanded by the heat of 
the arc, and are swirled to the edge of the “ weld 
pool.”’ where solidification takes place rapidly. The 
object of the invention is to provide a method of 
butt-welding joints substantially free of porosity. 
The method comprises forming the edges to be 
butt-welded to produce a groove providing line 
contact at the bottom of the groove, the groove 
being filled during welding, with a filler wire separate 
from the welding electrode. The wire is preferably 
held down into the groove ahead of the welding 
electrode, for example, by means of one or more 
wheels travelling with and just ahead of the electrode. 
When welding sharp curves, the wheel which holds 
the wire down is preferably raised and the wire 
drawn down through a guide tube under the wheel 
and into the groove below. Examples of the method 
are illustrated in drawings accompanying the specifi- 


cation.—November 23, 1960 
CONVEYORS 
854,497. March 14, 1957.—Bett Conveyors, 


Frederick Gilbert Mitchell, 1, Bedford Square, 
London, W.C.1. 

According to the present invention a belt conveyor 
is supported and driven between the terminal pulleys 
by a number of driving pulleys each having its own 
motor. A construction embodying the invention by 
way of example is described with reference to the 
accompanying drawing. The driving arrangement 
comprises an assembly of pulleys including a central 
pulley supporting the central portion and driving the 
belt, and lateral pulleys for supporting the sides of 
the belt. The central pulley comprises a hollow 





roller with end-caps secured by grub screws. The 
roller is mounted on brackets on an idler board, 
the end-cap A being supported by a bearing and the 
cap B being formed with a hub which rotates within 
a bearing on the bracket. An electric motor C 
together with a coaxial reduction gearbox D is 
housed within the roller. The output shaft of the 
gearbox is keyed to the cap B. Leads (not shown) 
pass through the bearing of cap A to the motor. 
The lateral pulleys E and F rotate on brackets also 
mounted on the idler board as shown. These idler 
pulleys have their axes at an angle of approximately 
27 deg. to trough the belt.-November 23, 1960. 


ELECTRICAL ENGINEERING 


854,567. January 28, 1959.—ELectric Moror, 
Carrier Corporation, Carrier Parkway, Syracuse 
1, New York, United States of America. (/n- 
ventors: Teuvo A. Luatainen and William R. 
Jewel.) 

The present invention relates particularly to 
electric motors capable of attaining ultra-high speeds. 
The form of motor described in the specification is 
an a.c. energised motor without brushes or equivalent 
mechanical contact transfer means. A stator deter- 
mines a unidirectional flux field, and there are means 
for inducing a current in the rotor and for passing a 
unidirectional current through the rotor to create a 
flux field which coacts with the stator flux field to 
provide a motor effect. The a.c. input to the machine 
is rectified by a vacuum tube rectifier or by a selenium 
or germanium device for application to the stator 
windings. A transformer on the a.c. side of the 
rectifier consists of a stationary primary winding 
and a secondary core, with a relatively small number 
of turns (compared to the primary), mounted on 
the rotor shaft. The low-currert, high-voltage output 
from the secondary is fed through a crystal or dry 








plate rectifier to the rotor winding, which consists of 
a number of rotor bar conductors equally spaced in 


an orbit concentric with the rotor shaft. The 
machine has the characteristics of a norma! unipolar 
motor without a commutator and brush structure 
suitable for carrying high current at low voltage. 
Thus air and water cooling are eliminated. Simul- 
taneously a motor is available which is capable of 
operating on an a.c. source with the characteristics 
of a d.c. motor that has the ability to attain ultra- 
high speeds without the normal commutator disad- 
vantages of d.c. motors.—November 23, 1960. 


GAUGING EQUIPMENT 
854,498. April 3, 1957.—-GAUGING oF CAM PROFILES, 
Birmingham Small Arms Company, Ltd., 
Armoury Road, Small Heath, Birmingham, |! 
(Inventor : John Noel Hutton Tait.) 

This invention relates to a means for gauging 
cam profiles on camshafts. The drawing shows a 
perspective view of the apparatus by which the profile 
of the cams of a production camshaft are gauged by 
comparison with a master camshaft. It consists of a 
bedplate supporting pairs of half-bearings in which 
the two camshafts can be supported. The half- 
bearings A are interchangeable to provide for cam- 
shafts of different journal diameters and are mounted 
blocks slidable along the bedplate and securable by 
a clamping screw. Clamping plates B serve to keep 
the camshafts in correct location. A shaft C extends 
longitudinally along the bedplate and has journalled 
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on it a slidable arm D. The arm is curved to bridge 
the camshafts and has a face E engaging with an 
accurately ground surface F extending along the 
apparatus. The axis of the shaft and the surface F 
are in the same horizontal plane. The arm also has a 
pair of guides with their axes parallel and coplanar 
and respectively radial to the camshafts. In these 
guides slide gauging members G, H which have 
plane end pieces contacting the cams of the cam- 
shafts. Springs in the guides hold the respective 
gauging members into contact with the cams. The 
gauging member H has secured to its upper end a 
bracket on which is mounted a clock gauge, and the 
gauging member G has an axially adjustable anvil 
for the clock gauge feeler. The camshafts are inter- 
connected to rotate together, and means are provided 
for accurately effecting registration between corres- 
ponding cams of the two shafts. When the shafts 
are turned in unison if the cams at any one point are 
exactly similar and in the same angular relationship, 
the reading of the clock gauge previously set to zero 
by axial adjustment of the anvil, will remain unaltered 
during a complete rotation. If, however, the cams 
are not similar or are not in angular registration with 
one another, the clock gauge reading will not remain 
at its zero setting. By adjustment the error in angular 
relationship can be observed and read from the scale 
J. One complete rotation will enable the maximum 
profile error to be read from the clock gauge.— 
November 23, 1960. 


LUBRICANTS AND GREASES 
853,751. August 21, 1959.—Greases, Esso Research 
and Engineering Company, Elizabeth, New 
Jersey, United States dt kui, (Inventors : 
Arthur Leslie Morris and Peter Joseph Vermont 
James Agius.) 

The invention relates to greases which are resistant 
to heat and to the effects of hot carbon dioxide, and 
which are suitable for use in moving parts associated 
with nuclear reactors. It provides a grease composi- 
tion comprising a base mineral oil thickened to a 
grease i with carbon black, and which 
contains a total of more than 5 per cent and up to 
50 per cent by weight, based on the total composition, 
of at least one hydrocarbon polymer having a mole- 
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cular weight of up to 10,000. A preferred hydro- 
carbon polymer used in the compositions is polyiso- 
butylene. Another preferred hydrocarbon polymer 
is polyethylene or polypropylene, whilst polystyrene 
may also be used. It is preferred that lower molecular 
weight polymers be used for greases which are 
exposed to high neutron fluxes, or to high tempera- 
tures. Such molecular weights may be for example, 
500 to 2000. The use of a single hydrocarbon polymer, 
for instance, polyisobutylene or polyethylene, may 
be sufficient when the mineral base oil used in the 
compositions itself has a substantial viscosity, for 
example, about 20 cs. at 210 deg. Fah. For base oils 
of lower viscosity, ¢.g. about 5 to 20 cs. at 210 deg. 
Fah., of which liquid paraffin is an example, it is 
desirable that a mixture of hydrocarbon polymers and 
copolymers be employed. Thus a mixture of polyiso- 
butylene or polyethylene and a rubbery copolymer 
may be used. A suitable copolymer is the so-called 
butyl rubber, consisting of a copolymer of a C,—C, 
iso-olefin, ¢.g. isobutylene, and a small proportion of 
a C,y—C, conjugated diolefin such as butadiene, 
dimethy! butadiene, piperylene or preferably isoprene. 
Copolymers of butadiene and styrene may also be 
used. The amount of hydrocarbon polymer, or 
mixtures thereof with hydrocarbon copolymers, 
incorporated in the base oil used in the grease formu- 
lations should preferably be sufficient to increase the 
viscosity of the base oil to at least 35 cs./210 deg. Fah., 
and preferably to 40 to 70 cs./210 deg. Fah. Thus 
total polymer and copolymer (when incorporated) 
may be up to 50 per cent by weight based on the total 
composition, but is more than 5 per cent by weight. 
When hydrocarbon copolymers are employed as 
base oil thickening agents, the proportions used are 
limited by the solubility limit of the copolymer in 
the oil. Although greases suitable for use in the 
presence of relatively low intensity radiation may be 
formulated using paraffinic oils, the amount of 
radiation exposure a mineral oil can tolerate increases 
with the aromatic content of the oil. Thus while 
predominantly paraffinic oils may be used, such as 
white oils and liquid paraffin, aromatic-containing 
oils such as solvent-extracts from lubricating oil 
refining processes may be employed with advantage. 
Whenever possible, grease formulations should 
contain as little sulphur as possible, and in the 
finished grease should preferably be below 1-0 by 
weight. It is also preferred that greases should 
contain a minor proportion of an antioxidant in 
proportions of about | per cent based on the total 
weight of the grease.—November 9, 1960. 


TELECOMMUNICATIONS 

854,593. September 11, 1957.—E.ectricaL Con- 
NECTING ARRANGEMENTS, British Telecommuni- 
cations Research, Ltd., Taplow Court, Taplow, 

Buckinghamshire. (/nventor : John Lawton.) 
The present invention is particularly concerned 
with means for making connections to insulating 
cards or boards carrying printed circuits which are 
now employed extensively in the light current branch 
of electrical engineering. In circuits for use in tele- 
communications it is often desirable to arrange that 
components which have been soldered up to a board 
should be removable for replacement or adjustment. 
The chief object of the invention is to provide con- 
necting arrangements which will permit comparatively 
ready removai of larger components after they have 
been soldered in position. The drawing illustrates an 
arrangement using an intermediate member in the 
form of a washer with a lip which is a loose fit in the 
hole in the card, so that it will be held in place while 


A 
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the card is in the position with the component on top, 
but if not held by solder, will fall out if the card is 
turned over. A represents a portion of a component 
which is assumed to be comparatively large and 
provided with more than two connecting leads. In 
these circumstances the component is maintained in 
position not by clinching over the connecting wires 
but by a suitable saddle or strap (not shown). B 
represents the supporting insulating card carrying 
the printed pattern, a portion of which is shown at C. 
The intermediate member is in the form of a washer 
D provided with a lip E and having a central hole 
which just clears the tag F. With this arrangement 
the washer will be maintained in position in the hole 
in the card while a dip soldering operation takes 
place, this having the effect of establishing the neces- 


sary electrical connection between the tag F and the 
washer, and between the washer and printed pattern 
C. If it is subsequently desired to remove the com- 

t, the card is turned over and a soldering iron 
is applied to the tag F. When the solder melts, the 
washer D falls away and remains out of contact with 
the card. Consequently, it is possible to deal with 


each of the tags in turn without any joint being 
remade by cooling while another is being dealt with. 
Hence when they have all been freed, the component 
can be removed without difficulty. The specification 
also illustrates other forms of intermediate member 
which may be used with components seating squarely 
on the card, and shows means for their extraction.— 
November 23, 1960. 


Catalogues and Brochures 


THos Fir AND JoHN Brown, Ltd., Atlas Works, Sheffield, 4. 
~-A brochure “ Forged Steel Rolls,”’ describes the types of rolls 
made by the company and details the uses for which each type is 
—_ suitable. Notes are given on the use and care of forged 
rolls. 

J. A. Craprree AND Co., Ltd., Lincoln Works, Walsall, Staffs. 
—Illustrated catalogue of the C-50 range of domestic circuit- 
breakers for sub-circuit >rotection in place of rewirable or 
cartridge fuses, and of consumers’ units and distribution boards 
to accommodate these units. The circuit-breakers are listed 
with ratings from 2:5A to SOA. 


Screntiric INSTRUMENT MANUFACTURERS ASSOCIATION OF 
Great Brrrarx, 20, Queen Anne Street, London, W.1.—A 
booklet “Careers in the Scientific Industry,” addressed to 


school-leavers and showing in pictures many of the branches of 
activity in which entrants to the industry may become engaged 
Notes are given on entry via apprenticeship schemes and the 
opportunities for further training to which they lead. 


Barrish INSULATED CALLENDER’S Castes, Ltd., 21, Blooms- 
bury Street, London, W.C.1.—Pocket booklet “ The Electrician's 
Mate,” giving detailed illustrated instructions on mineral- 
insulated cable work. Intended primarily for use by those 
enga on installations, the convenience of the pocket size is 
supplemented by the useful feature of a ring binding which 
allows the pages to lie flat and facilitates reference to the numerous 
drawings giving step-by-step hints on various processes. 


E.M.1. Evectronics, Ltd., Computer Division, Hayes, Middle- 
sex.-Brochure, “ Emidec 1100 Electronic Computers at Work 
for Science and Industry,” describing six typical uses of this 
all-transistor data processing system. The applications dealt 
with are payroll, stock control, production control, sales invoic- 
ing and sales ledger control. Typical flow charts are included, 
and for every application easy reference is given to the number 
of units of computer and peripheral equipment required, and 
their dimensions. 

TH. KiesertinGa AND ALBsrecut, Solingen, Germany.—Illus- 
trated catalogues dealing with the company’s automatic press ; 
high duty centreless bar turning machine ; high capacity tube 
finishing plant; strip straightening and cut-off machines ; 
heavy duty pipe straightening machines for black pipes from 
fin to 3in:; vertical high duty tube straightening machines ; 
high duty draw benches ; power presses; double standard 
crank presses ; high duty dicing press ; single standard geared 
eccentric presses; open frame crank presses; horizontal 
forging machines; vertical forging and coining presses ; 
automatic bolt blank cropping machines ; automatic hot bolt 
header. 


Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of their insertion, the necessary informa- 
tion should reach this office not later than a fortnight before the 
meeting. In all cases the Tie and PLACE at which the meeting 
is to be held should be clearly stated. 


ASSOCIATION OF SUPERVISING ELECTRICAL 
ENGINEERS 
To-day, Dec. 16.-Sroxe anp Crewe Brancu : Grand Hotel 
Hanley, “ The Factories Act and the Electrical Engineer,’ 


G. L. Leighton, 7.30 p.m. 
Mon., Dec. 19.—Bristot AND West oF ENGLAND BRANCH : 
Grand Hotel, Bristol, “ Electricity in the Tobacco Industry,” 


m 
Dec. 20.—NATIONAL Event: LE.E. Lecture Theatre, 
Savoy Place, London, W.C.2, “ Electrical Control of Heating 
and Air-Conditioning Plants,"’ D. H. Powell, 6.30 p.m 


BRITISH INSTITUTION OF RADIO ENGINEERS 
Wed., Jan. 4.—-Rapar Group :- London School of Hygiene and 
Tropical Medicine, Keppel Street, Gower Street, London, 
W.C.1, “ Automatic Techniques in Civil Air Line 
munications Systems,”” W. E. Brunt, 6.30 p.m. 
INSTITUTE OF BRITISH FOUNDRYMEN 
Mon., Dec. 19.—East ANGLIAN Section : Lecture Hall, Public 
Library, Ipswich, Films, 7.30 p.m. 
INSTITUTE OF MARINE ENGINEERS 


Tues., Dec. 20.—Scorrtisu Section : Weir Hall, The Institution 
of —— and Shipbuilders, 39, Elmbank Crescent, Glas- 
m, ©. 


Com- 


2, Joint meeting with the Institution of Engineers and 
Shipbuilders in Scotland, “ Developments in Marine Steam 
Turbine Design,” T. W. F. Brown, 6.30 p.m. 


INSTITUTE OF METALS 


To-day, Dec. 16.-Powper METALLURGY JomT GrouPr : Church 
House, Great Smith Street, London, S.W.1, Symposium on 
“ The Practical Aspects of Pressing Metal Powders,” 9.30 a.m. 

Twes., Dec. 20.—Bimmincuam Loca. Section : Large Theatre, 
Birmingham and Midland Institute, Paradise Street, Bir- 
mingham, Christmas Lecture for Schoolchildren, “ Metals,” 
S. S. Smith, 2.30 p.m. 

INSTITUTE OF NAVIGATION 

To-day, Dec. 16.—Royal Geographical Society, 1, Kensington 
Gore, London, S.W.7, “ The Single-Handed Transatlantic 
Race,”’ 5.15 p.m. 

INSTITUTE OF PHYSICS AND THE 
PHYSICAL SOCIETY 


Mon. and Tues., Dec. 19 and 20.—Queen Mary College, London, 
Conference on “ Irreversibility and Statistical Mechanics,” 
9.50 a.m. both days. 


INSTITUTE OF ROAD TRANSPORT ENGINEERS 
Tues., Jan. 3.—Western Centre: Royal Hotel, Bristol, “ Air 
Brakes for Commercial Road Vehicles,” W. A. Kirk, 7 p.m. 
INSTITUTION OF ELECTRICAL ENGINEERS 


To-day, Dec. 16.—Mersey anp NortH Wass Centre: Town 
Hall, Chester, “The Logmotor—A Cylindrical Brushiess 
Variable-Speed Induction Motor,” F. C. Williams, E. R. 
Laithwaite, J. F. Eastham and L. S. Piggott, 6.30 p.m. 
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Mon., Dec. 19.—Snerrietp Sus-Centre: Ange! Hotel, Brigg, 
Discussion on “ Electrical Safety in Factories and on Elec- 
tricity Supply Systems,” 7 p.m 

Tues., Dec. 20.—MEASUREMENT AND CONTROL SECTION : Savoy 
Place, London, W.C.2, Discussion on “ Digital Transducers,’ 
opened by L. Airey, 5.30 p.m 

Wed., Dec. 21.—ELECTRONICS AND COMMUNICATIONS SECTION 
Savoy Place, London, W.C.2, “ Microminiaturisation,” I 
J. Ward, 5.30 p.m 


INSTITUTION OF ENGINEERS AND SHIPBUILDERS 
IN SCOTLAND 


Tues., Dec. 20.—Weir Hall, 39, Elmbank Crescent, Glasgow: 
C.2, Joint Meeting with the Institute of Marine Engineers 
and Greenock Association of Engineers and Shipbuilders: 
“ Developments in Marine Steam Turbine Design,’ T. W. F 


Brown, 6.30 p.m 


INSTITUTION OF MECHANICAL ENGINEERS 


Mon., Dec. 19.—-Steam Group : |, Birdcage Walk, Westminster 
London, S.W.1, Discussion on “ Safety on Construction Sites, 

6 p.m. ¥ Scormsn A.D. Centre Institution of Engineers 

and Shipbuilders, 39, Elmbank Crescent, Glasgow, C.2, 
Repetition of James Clayton Lecture The High-Speed, 
Heavy-Duty Diesel Engine Its Development, Design and 
Application,”’ Ekhart Schmidt, 7.30 p.m. % Lonpon Grapu- 
ATES’ SECTION : Visit to Nestlé Company, Ltd., Hayes, 2 p.m 

Wed., Dec. 21.—-NortH Eastern A.D. Centre Chemistry 
Lecture Theatre, The University, Leeds, “ Instrumentation 
Problems of Internal Combustion Engine Development,” 
J. G. G. Hempson, 7.30 p.m 


INSTITUTION OF PLANT ENGINEERS 


Wed., Dec. 21.—KeEnt King’s Head Hotel, 
Street, Rochester, Instrumentation,” 
Mooney, 7 p.m 


BRANCH 


High 
“ Principles of D 


INSTITUTION OF STRUCTURAL ENGINEERS 


Tues., Jan. 3._-NORTHERN COUNTIES STUDENTS’ AND GRADUATES 
BrancH : Cleveland Scientific and Technica! Institution 
Middlesbrough, “ Design of Welded Plate Girders,”’ O. / 
Kerensky, 6.30 p.m te NORTHERN IRELAND BRANCH 
Civil Engineering Department, David Keir Building, Queen's 
University, Belfast, Lecture and Film on Piling H 
Bunclark, 6.30 p.m. 


JUNIOR INSTITUTION OF ENGINEERS 


To-day, Dec. 16.—Pepys House, 14, Rochester Row, Westminster 
London, S.W.1, Inaugural Meeting—Induction of President 
and Presentation of Awards, 7.30 p.m 

Fri., Dec. 30.—Pepys House, 14, Rochester Row, Westminster 
London, S.W.1, Films, “ Yorkshire Transformer, One for 
the Road,” “ Giant Load ,” and “ Power Plant by Road to 


Site," 7 p.m. 
NORTH EAST COAST INSTITUTION OF 
ENGINEERS AND SHIPBUILDERS 
To-day, Dec. 16.—-Mining Institute, Neville Hall, Newcastle 


upon Tyne, “ The Institution,”’ by the Secretary, 6.15 p.m 


PLASTICS INSTITUTE 


Mon., Jan. 2.—Institution of Electrical Engineers, Savoy Place, 
London, W.C.2, Young People’s Lecture, “ Plastics and 
Textiles,” H. A. Thomas, 2.30 p.m 


REINFORCED CONCRETE ASSOCIATION 


Tues., Jan. 3.—MIDLAND COouNTIEsS BRANCH: Birmingham 
and Midland Institute, Paradise Street, Birmingham, “ Rein- 
forced Concrete Construction in the Coal Industry,” C. A. ¢ 
Davies, 6 p.m 


ROYAL AERONAUTICAL SOCIETY 


Tues., Dec. 20.—Lecture Theatre, 4, Hamilton Place 
W.1, “ Aircraft Shapes and their Aerodynamics for 
at Supersonic Speeds,"’ D. Kiichemann, 7 p.m 

Thurs., Dec. 22.—-Fourth Lanchester Memoria! Lecture, “ British 
Universities and Aeronautical Research, ~ @ Young, 
6 p.m. 


London, 
Flight 


ROYAL INSTITUTION 


Thurs. and Sat., Dec. 29 and 31.—-21, Albemarle Street, London. 
W.1, Course of six lectures, “ Seeing the Very Small,” No. | 
“The Microscopical World,” and No. 2 The Eye and the 
Simple Lens,” V. E. Cosslett, 3 p.m 


ROYAL INSTITUTION OF CHARTERED SURVEYORS 


Mon., Jan. 2.—-OrvDInary GENERAL MEETING : 12, Great George 
Street, Parliament Square, London, S.W.1, “ Fire Precautions 
in Buildings,” F. W. Delve, 5.45 p.m. 


SOCIETY OF CHEMICAL INDUSTRY 
14, Belgrave Square, 


Wed., Dec. 21.—Corrosion Group : 
London, S.W.1, Open Discussion of Practical Problems, 
6 p.m. 


SOCIETY OF INSTRUMENT TECHNOLOGY 


Sat., Dec. 17.—-East MIDLAND Section : Visit to Hosiery and 
Allied Trades Research Association, Gregory Boulevard, 
Nottingham, 10 a.m. 


WEST OF SCOTLAND IRON AND STEEL INSTITUTE 


To-day, Dec. 16.—39, Elmbank Crescent, Glasgow, “ Recent 
Developments in Refractories for Iron and Steel Making,” 
R. Malcolm, 6.45 p.m. 


Advanced Engineering Courses 


The Principles of Radiation Protection. THe Reactor SCHOOL, 
Atomic ENERGY RESEARCH FSTABLISHMENT, Harwell, Berk- 
shire. The fourth advanced radiation protection course 
comprises lectures, practical work, demonstrations and visits, 
and is intended for graduates or persons of graduate standard 
either entering or already working in the field of radiological 
health and safety. The course will cover a wide field of funda- 
mental background knowledge and will deal with principles 
rather than with particular techniques. A high academic 
standard is set, but since few academic courses cover al! the 
necessary subyects, the course ‘of lectures wil] begin with first 

rinciples, and will not require previous specialised know- 


The ical part of the course consists of about 110 lectures 
under three main headings, “ Basic Scientific Principles,” 
“ Principles of Radiation Protection “ and “ General Topics.” 

The course runs from April 19 to July 18, 1961. Fee £250 
exclusive of accommodation. 
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“, 
Dry compressed air might well find an application in the Elephant 
House but, in this instance, we refer to the paper industry — in the 
application illustrated, the Reed Paper Group's Aylesford Paper 
Mills are using Electroflo Process Controllers operated by 


y a ‘ Led compressed air, dried by Birlec Air Drying Equipment 
Birlec Autosorbers are the new, compact, inexpensive yet fully 




































automatic Birlec moisture adsorbers for drying compressed air 

and other gases. They represent the concentration of 25 years’ 

experience and development in a highly practical design. 

Ny They are available with test-proven performance ratings, in a range 

Yy of types and sizes covering most regular needs. They bring new 
scope and security to air-operated controls and other pneumatic 


J ] : | 4 é . : and process-gas systems 
— a 
o wy = AEI-Birlec Limited 
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Telephone: East 1544 Telex No: 33471 
From the Goodyear family tree 


LONDON SHEFFIELD NEWCASTLE-ON-TYNE GLASGOW CARDIFF 
LONG LIFE IN | | ; | 
“ Mt e ee . 
THE BALANCE; 


There is amazing long life in Goodyear 
HDNF (Heavy Duty Nylon Fill) Conveyor 
Belting. Long life due to the balance struck 
between the Nylon fill and the length- 
wise tension-carrying cotton warp. 
Results? Exceptional impact resistance 
... Strong rip and tear resistance... 
excellent troughability ... outstanding 
load-carrying capacity . .. better fastener- 
holding ability ... superiority proved on 
the toughest jobs, longest hauls, 

highest lifts. 

Contact the Goodyear Technical Service 
for full details. 


SM/B 6219 Enter No. 591 on reply card 






















* Nylon gives twice the impact resistance of 
identically made cotton fabric belting. 


* Outstanding resistance to rip and tear helps 
prevent costly shutdowns. 


10%—15% higher fastener pull-out strength. 
Belts train easily, run smoother. 
More Nylon means bigger pay loads. 


Longer flex-life because efficiently woven 
fabric permits thinner gauge plies. 


Mildew-proof. 


GooD 


The Goodyear Tyre & Rubber Company (G.B8.) Limited, 
Industrial Products Department, Wolverhampton. 

Export Enquiries : 17 Stratton Street London W.1 

Branches, Distributors and Dealers throughout the world. 


+ HHH * 








THE GREATEST NAME 
IN RUBBER 
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This 22-RB cambered-boom dragshovel is shown excavating a basement in heavy 
boulder clay in Switzerland. To ensure continuous reliability of 
components under all conditions of field duty, it is essential that materials 
used in manufacture should be of the correct specification and 
tested against the limits of stress and strain to be encountered. 


Dependability in service 
comes from Quality of engineering 


wenenn The illustration shows an alloy steel test 


EQUIPMENT FOR ' :, ;' 
RAW MATERIAL piece on an AVERY tensile test machine, 


eaais one example of the physical and 
chemical checks made in the Ruston-Bucyrvus 
metallurgical laboratory to ensure that 
materials are correct to specification and up to the 


high standards of reliability required. 


RY TON - 


UCYRUS 





RUSTON-BUCYRUS LIMITED, EXCAVATOR SPECIALISTS, LINCOLN, ENGLAND 


SALES AND SERVICE DEPOTS AT WARRINGTON AND TAUNTON LONDON SPARES AND SERVICE DEPOT AT COLNBROOK 
RB3 Enter No. 601 on reply card 
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A TOUCH OF THE BUTTON 


and up 
comes the 
water 


It’s common sense to put the pump 
where the water is—down the well or 
borehole. But once it’s down there it 
has to be utterly reliable, so it must be 
a Beresford submersible pump, rust- 
proof, self-lubricating, durable. You'll 
find your Beresford cheap to install, 
efficient in operation and there’s a - 
model designed to raise ample water 
for your needs, whatever they are. May 
we send you full details? 





automatic screens 


FOR CONDENSER COOLING 
WATER-POWER STATIONS 
WATERWORKS - FACTORIES 
PAPERMILLS & TANNERIES 







: PUMPS FOR AIR 
| WATER & VACUUM 







F. W. BRACKETT & CO. LTD. 
COLCHESTER Telephone : 3958 
P970 Enter No. 612 on reply card 














BERESFORD 













* CROSS British made products are manufactured 
SU mersible by an outstanding process used for the hardening and 


tempering of steel coils and rings, Covered by many 





pumps patents, this manufacturing method has enabled components MANUFACTURING CO. 
to be made from wire and with superlative accuracy. (1938) LIMITED 
JAMES BERESFORD & SON LTD - KITTS GREEN - BIRMINGHAM 33. eee ema ai 
THE CORNERCROFT GROUP OF COMPANIES. TEL.: STEchford 3081 Wire thread inserts Spring washers * Circlips and retaining — SOMERSET * Phone: Combe Down 2300) 


rings * Steel piston rings * jet engine labyrinths. Goons; RES Oat 


Enter No. 611 on reply card Enter No. 613 on reply card 


The Geartight 


CAMTIGHT PIPE CLOSURE 
A Self-Locking plug 


NOTE THESE IMPORTANT FEATURES : 


* No limitation to size. 











AUTOMATIC SAFETY ! 


* A positive safety lock arrangement is THE PRESSURE 
part of the basic design. 

* Cam segments do not indent or ‘track’ PROVIDES THE LOCK 
the surface of the locking groove. 

*% Removal is immediate and direct. ECONOMY WITH 

* Accommodation easily provided for EFFICIENCY 





ancillary equipment. 


WORLD PATENTS PENDING * Designed to use conventional type seals. 






All enquiries to: 


GEARTIGHT UNIONS LIMITED, 94 South Street, Enfield, Middx., England %. 


%, 





Telephone: HOWard 1881-6 Telegrams: GEARTIGHT, Phone Enfield 
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ENCLOSED SAFETY SLIDING, 
CONTACT CURRENT 
COLLECTOR SYSTEMS... 


PYGMY 


FOR LIGHT CRANES-HOISTS, 
PORTABLE TOOLS, ETC. 
CURRENT RATING 60 AMP 
2-4-6 or 8 POLES. 

Dimensions: 2-4 POLE 34” x 5}” 


6-8 POLE 34” x 7}” 


MINIATURE 


FOR GENERAL PURPOSES, INDUSTRIAL 
CRANES-HOISTS 

CURRENT RATING 60-180 AMPS 

2-24 POLES. 

Dimensions: 4 POLE 9” x 12” 

OTHERS BY REQUEST 


CHANNEL 


FOR HEAVY DUTY CRANES. 
CURRENT RATING 60-600 AMP 
4 POLES 








Tracks available with Crossover Points. 
Sliding Switch Points. Bends. 


J. H. OBERMAN X SONS LTD. 


C, Terminal Works - Higham Ferrers 
iy Northants. — Phone: RUSHDEN 2162, 2844 





POWER 
eYLINDER 


More power to your 
elbow with Bradford 
air or hydraulic 
power cylinders 


US.M.P 





THE ENGINEER 


Dec. 16, 1960 









Bradford Air Cylinders. in standard sizes from 2” to 20” bore, with hand or remote control 
All-Steel Hydraulic Cylinders. Standard sizes from ay ot by ned bores. rka 
ft bgt Ty sq. in. with hydraulic flu yp tovore at re d 
= ~ bracket, ~y- end gs 7% sdto 4 —_ e Hyd lic Cylin 


or cover mountings. 
o be made to ome: aed <ifheation ons with any length of st 


UNITED STATES METALLIC. PACKING co. LTD. 





SOHO WORKS, BRADFORD 8, YORKSHIRE 


ne: 41284-5 











Telegrams: “Metallic” Bradford Telepho 
Branch Offices: London, a pool, Glasgow, pow cheste 
Newcastle "Ca diff Southa on, Hull, Sean ea and Bristol, 











Enter No. 621 on reply card 


Enter No. 622 on reply card 





USPECIALIST) 


DESIGNERS AND 
MANUFACTURERS 
OF 
CONVEYING AND 
ELEVATING 
EQUIPMENT 


W. S.BARRON 


& SON LTD. 
GLOUCESTER 





THE MOST PRACTICAL 
WAY OF ELEVATING 
BULK MATERIAL AND 
OFFERING THE BEST 
POSSIBLE PROTECTION 
AGAINST FIRE AND 
EXPLOSION RISK 


q 






Screwlitt 


Petes 4ue Meee weer oe yw OF 








Eater No. 623 on reply card 
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simple, effective sealing is 


RUSTON-GRAYLOC — the latest and 
most efficient connection for high- 
pressure and temperature containment 
is now available to you . . . from stock. 


RUSTON-GRAYLOC can cut assembly time 
by 85% compared with the multi-bolt flanged 
type connection. 


RUSTON-GRAYLOC saves as much as 80% in 
weight against orthodox flanged connections. 


RUSTON-GRAYLOC is extremely accessible 
and compact. 


RUSTON-GRAYLOC components are re-usable — 
over 300 assemblies have been recorded with 
one seal member. 


RUSTON-GRAYLOC resists repeated thermal 
or pressure shock. 


RUSTON-GRAYLOC Materials are to Lioyds Survey. Standard Hub material is 
RUSTON-GRAYLOG and only Ruston-Gray loc suitable for welding to carbon steels as generally used in pressure vessels to the 
gives the high degree of leak tightness A.S.M.E. Code or B.S. 1500, and pipes to British and American Codes. 
frequently demanded in modern industry. RUSTON-GRAYLOC connections can also be supplied for welding to stainless or 
other steels suitable for extra high temperature or corrosive conditions. 


Inspection and survey by leading insurance companies. 


Section through RUSTON-GRAYLOC embodying all- COMPLETE AND SEND US THIS COUPON FOR FULL INFORMATION OM RUSTON-GRAYLOC. 


metal seal member which deflects elastically. 


TO RUSTON & HORNSBY LTD. - LINCOLN - ENGLAND 
ea BD Please send RUSTON-GRAYLOC Brochure to 
p ) (Title) 
¢ y Company . Tisniesnelianigatuenliis 
Zi as Address..... aaa islets : 


RUSTON GRAY 


in sizes up to 30” to suit American and British pipe schedules. 





PATENTS: The design is protected by world wide patents. Ruston-Grayloc is made under licence from the Gray Tool Company, 
Houston, Texas, U.S.A., the holder of these patents. The name ‘Grayloc’ is the registered trade mark of the Gray Tool Company 


RUSTON & HORNSBY LTD. - LINCOLN - ENGLAND. Associated with Davey, Paxman & Co. Ltd., Colchester, England. 
Eater No. 631 on reply card 
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CARBON | 


There's nothing quite like i 





..- that’s the beauty of it 


Look at these advantages — Light as aluminium. High 

resistance to wear. Wide range of resistance to chemical attack. 

Easily machined. High thermal conductivity. Excellent heat radiation. Not 

wetted by molten metal or slags. Non-seizing. Self-lubricating. High resistance to 
thermal shock. Good mechanical strength at high temperatures. Good electrical 
conductivity. Available in impervious forms. Low thermal expansion. 

These properties give Morganite Carbon vast potentialities for the design engineer. 
Talk them over with our technical staff. 


The illustration shows a Rectifier Control Grid, a Rectifier Anode, a Boat, a Bearing, two 
Gland Rings, a Piston Ring, a Tube and a Valve Anode—just a small selection of products 


showing the remarkable versatility of Morganite Carbon. 


CARBON AND GRAPHITE— ELECTRICAL, CHEMICAL AND MECHANICAL; 


CRUCIBLES, FURNACES, REFRACTORIES; RADIO PARTS, SINTERED METAL 
PRODUCTS AND ELECTRIC FURNACE ELEMENTS. 


THE CARBON DEPARTMENT, 


THE MORGAN CRUCIBLE COMPANY LTD., BATTERSEA CHURCH ROAD, LONDON, S.W.11. BAT: 8822 


Enter No. 641 on reply card 
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One or a comprehen 


YARROW De is o 


sive range of stoker 
fired boilers 


INDUSTRIAL 
BOILERS 


Yarrow and Company are fully equipped to supply FD 5) ’ } mS 4 © 
all sizes of modern stoker, oil or gas fired Bi-Drum —— + ra v 

Boilers. 

Recent advances in engineering practice leading 
to pre-engineering of style and standardisation of 
components ensure early delivery at competitive 
prices 

Every Boiler Contract is backed by compre- 
hensive engineering and research facilities with 
efficient after sales service. 





Shop Assembied 


package units for of/ 


~ a 
~—_ 


or gas firing 


sree re tee 
SSS SSS 

















Home and Overseas Enquiries invited | AMT A | Hae: ‘e) 


| fal \d | \ | i + 
i ¥ vs 
ase write for further detai/s to AND y RL | } ; 73 A Range of these 
: AAA | nT ; ad 
WH | 


Ne A Hl Hil ir | | i. standard engineered 
YARROW & CO. LTD AS NA ht waite fe avedebie for 
SCOTSTOUN - GLASGOW W4 US a oil or gas firing 


Enter No. 651 on reply card 











-iselelemmelelage)s-jle) stag -t-i-je-lal 


TANIU 


Most people concerned with metals know what it is 
but not everyone is aware of what it can do. 

If you feel that you should know more about this 
light, strong and corrosion-resistant metal, 

then write for brochure on properties and forms to: 


TITANIUM METAL & ALLOYS LTD 


2 METAL EXCHANGE BUILDINGS, LONDON E.C.3. TEL: MANSION HOUSE 42! 
WORKS: SHEFFIELD “ROLLERS OF MODERN METALS” 


i 
Eater No. 652 on reply card 
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ANNOUNCING 
THE 

LATEST 
AUDCO 
CONTROL 
VALVE 
DEVELOPMENT 


PT 
“pews : 


Tesi, 





PPA rt aoe’ 








MODEL 1550 SPLIT BODY SINGLE 
SEATED DIAPHRAGM VALVE 


This new valve has been developed by the Audco 
Control Valves Division of Audley Engineering 
Company Limited at the request of instrument 
engineers in a wide variety of industries. It is 
intended to supplement the range of Audco 
Domotor Control Valves for the engineer who 
does not want to use a Positioner. This model 
retains all the advantages of split body con- 
struction used with Domotor Operated Valves, 
and sub-assemblies of Body and Actuator are 
interchangeable. Should a change of service justify 
the use of a Positioner, it is possible to mount 
this on the top or side as desired. The valve body 
is produced in a variety of metals including cast 
iron, stainless steel and bronze, and is available 
in sizes up to |” and will shortly be available 
in sizes up to 2’. 


AUDLEY ENGINEERING COMPANY LIMITED 


AUDCO CONTROL VALVES DIVISION, EASTERN AVENUE, GLOUCESTER 
TELEPHONE: GLOUCESTER 21451/5 


Division of Audley Engineering Co. Ltd., Newport, Shropshire 
Enter No. 661 on reply card 
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ROLL GRINDING MACHINE 


+4 40hin. Centre Roll Turning 
60in. “ Craven” Roll Grinding Machine, deals with rolls from t2in. to 60in. diameter and Lathe 

up to 14/t. long and is one of a comprehensive range of traversing wheel-head machines of 
various capacities and powers. It is suitable for exther rough or finish grinding operations, 
and is complete with roll cambering equipment. 














PLANING MACHINES ROTARY CRANKPIN MACHINES 
GEAR HOBBING MACHINES BORING AND TURNING MILLS 
ROLL GRINDING MACHINES ROLL TURNING LATHES 


HIGH SPEED TUBE BORING MACHINE 


Capable of boring or trepan- 


CENTRE LATHES HORIZONTAL BORING MACHINES ming holes from 24in. to 4in 


diameter in workpieces up to 
14ft. long, by isin. outnde 
diameter 


HIGH SPEED TUBE BORING AND TREPANNING MACHINES meoT PLANING NACINNE 


Will machine two hatd alloy 
steel tmgots at once, using a 


RAILWAY WHEEL LATHES el, cele took eatin 
CRANKSHAFT LATHES 


RAILWAY AXLE LATHES 
MACHINE TOOLS 


CRAVEN BROTHERS (MANCHESTER) LIMITED 


VAUXHALL WORKS, REDDISH, STOCKPORT, ENGLAND is 


Rater No. 675 un vaply care 





A BRITISH Impact ‘Extruding Press 


The outcome of many years of de- Pee ATR Pate Pence md 
velopment work and practical experi- 


ence amongst producers of forged, 
coined and extruded components. 
Rhodes specialise in impact extru- 
sion presses—vertical and horizontal 
with knuckle joint or crank operation. 
Another Rhodes Speciality... 


IMPACT 
RHODES EXTRUDING 
hades 


ard a 
pmagaees 


BUILT TO THE RHODES STANDARD 


CF WAKEFIELD 





JOSEPH RHODES AND SONS LIMITED 
BELLE VUE WAKEFIELD TELEPHONE 2756 Bo ivnes) 


Enter No. 672 on reply card 
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for greater STOPPING power... 


ALUMINIUM 
RE-MELTING 


,FURNACES 


PRIEST FURMACES 
LONGLANDS MIDOLESBRI 








Heavy duty industrial disc brake with double Dunlop industria! calliper units 


industrial DISC brakes! 


(INCORPORATING DUNLOP CALLIPER UNITS) 





including installations for 


GASWORKS ~- HOTELS The development of the disc braking system has been one of Effective control? A typical Twiflex Disc Brake installation 
HOSPITALS - SCHOOLS the most dramatic events in motoring history. is capable of absorbing 90,000 ft. Ib. of energy in ith second! 
PITHEAD BATHS This revolutionary system is now available for industry and Twiflex Industrial Disc Brakes are superior to existing braking 
PUBLIC BUILDINGS Twiflex Industrial Disc Brakes are setting new standards methods in every way because they give you... 

GRAIN SILOS Etc. wherever effective control means the greatest use of available 


power resources. 


THE FARRAR BOILERWORKS 


NEWARK (NOTTS) ENGLAND @ Maximum efficiency under all conditions. @ immediate pad clearance on release 
Telegrams: Farrar, Newark 1143 


ener @ Complete absence of “brake fade”’ @ Automatic adjustment for wear 
RAISE ~ ARRAR 


TEam with at @ Long life, reliability and ease of maintenance 


Enter No. 682 on reply card 









For full information please write to: 


TWiFLEX COUPLINGS LIMITED ( One of the Sheepbridge Engineering Group) 
The Green * Twickenham * Middlesex. Telephone: POPesgrove 2206/9. Telegrams: Twiflex * Twickenham 


Enter No. 683 on reply card 


NO NOT NOT NOT NOT NOOO TOT NOOR NOT "Ts 


DREDGING PLANT 


To the Largest Dimensions and Capabilities 


PATENT CUTTER HOPPER DREDGERS. PATENT DIPPER DREDGERS. BUCKET 
OREDGERS. GOLD AND TIN RECOVERY DREDGERS. FLOATING CRANES 


Hepper Barges, Screw Steamers, Side & Stern Paddle Wheel Steamers, Tugs, &c. 
New Buckets, Links, Pins, Gearing, ote., supplied for existing Dredgers 


se © ~ = a - : ae x ee = Bex: a: cb. - 7 
FLEMING xX FERG USON, LTD, TWIN-SCREW TRAILING SUCTION HOPPER DREDGER “FITZROY” 


SHIPBUILDERS & ENGINEERS, PAISLEY, SCOTLAND QUEENSLAND eovermitinie. yen ROCKHAMPTON 














head 
i 
Sepals 


"Phone :—Paisiey 4121. Tele. Add.—**Phaenix, Paisley.” Dredging capacity: 1,000 cubic yards per hour 
Vessel can suck from its 800-ton hopper delivering to a distance of 1,000 feet 
London Office: 54-62 Regent Street, W.1. Tel. Regent 6247 to a height of 16 feet. 


Enter No. 684 on reply card 
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RAM TYPE fotigontal Milling & Boring Mackin 


Designed primarily for heavy duty millin& 
the machine incorporates a milling sleev® 
which is carried in the ram. Cutters can b® 
mounted on this sleeve or on the spindle 
itself. A facing head can be fitted to the flange 
of the milling sleeve. With the aid of the 
attachments many operations including drilling 
and tapping can be carried out at one setting 
of the component. Built in a range of sizes 
with spindle dia. up to Il in. The machine 
illustrated is the type RMB 6 with a 6in. spindle. 


e 
a 
® 
ion 
* 
a 
= 
_ 


Sales and Service for the British Isles 


Light type Right Angle Milling Attachment which is 
bolted to the face of the ram 


“ . 3 / 
i ? 
‘Ge A 
ar oe 
4 
* 


2. 


Ss 
Surfacing Slide Attachment which is bolted to the 
flange of the milling sleeve 


WILLIAM ASQUITH LTD. 
HALIFAX, ENGLAND 
Member of the Asquith Machine Tool Corporation 


DRUMMOND-ASQUITH LIMITED 


KING EDWARD HOUSE, NEW ST., BIRMINGHAM Phone: Midland 343/. Also at LONDON Phone: Trafalgar 7224 & GLASGOW Phone: Central 0922 


Member of the Asquith Machine Tool Corporation 


A410 
Enter No. 691 on reply card 
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NOT IN THIS CASE! 



































There are many ways of packing sensitive engineering 
items, from radio valves to large engineering assem- 
blies; but there is only one satisfactory method— 
scientific packing by EXPORT PACKING SERVICE. 


storage and safe arrival, thus 
complaints and cutting costs. 


EPS ensure safe 
reducing customer 


LET E.P.S. SCIENTIFICALLY 


Pa, SOLVE YOUR PACKING PROBLEMS 


oie 
4 
Ni J EXPORT PACKING SERVICE LTD. 
“enue Imperial Buildings, 56 Kingsway, London, W.C.2. 
Tel: CHAncery 5121-3. Grams: EXPAC WESTCENT LONDON 
Works at Sittingbourne and Chipping Warden near Banbury 
AP 6 
Enter No. 701 on reply card 








HYDRAULIC 
CYLINDERS 
AND RAMS 


Whatever your requirements the R.G. 
range of HIGH, MEDIUM and LOW 
pressure cylinders and rams is, or can be, 
designed to meet them. 

Engineered for any stroke, bore or 
mounting suitable for oil and water. 
Send your next hydraulic problem or 
enquiry to :— 


RHODES, GILL & CO LTD 
212 WELLINGTON STREET, LEEDS 1 


Telephone 2010 4/5 
Enter No. 702 on reply card 
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NEW nut-locking principle 
DUBE). 


RETAINING RINCS 


British Patent No. 728,196 








When the nut is (A) Friction on underside of nut 
tightened the DUBO 
Nylon ring begins a 
cold flowing action, 
securely locking and 


sealing the nut. 


(B) Friction on bearing surface. 
(C) Friction against threads 


(D) Tab action against flats 





Excellent electrical properties 

Controls electrolytic corrosion 

Forms effective insulator 

Easily fitted, easily removed. Inexpensive 
Sizes to suit all standard nuts and bolts 
Wear-resistant, can be used repeatedly. 
Great strength, low weight. 


Withstands vibration and shocks. 


Unaffected by most chemicals. 


Write for DUBO literature from Sole Concessionaires for United Kingdom, 
Eire, the Commonwealth. 


FAN DISC LTD. 


109/111, Northwood Street, St. Pauls, Birmingham, 3. 
Telephone : CENtral 7617/8. 


Enter No. 703 on reply card 
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pusomeren ME NE | 


PUMPS 


@ One of a large range sup- | 
plied to all parts of the | 


| 
| 
} 











We invite enquiries 


LABORATORY 
ANALYSIS 


The analysis of COAL is our first consider- 
ation, as in many industries it is the chief 
item of expense. Consult us for analysis 
of MINERALS, ORES, OILS, 
METALS, ALLOYS, WATER, etc, 





WEST HAM TESTING LABORATORY... 


BAYTHORNE HOUSE, GORDON STREET, PLAISTOW, LONDON, €.13 5265 


@ RATED FOR 
1334 GALLONS 
PER MINUTE 

@ RUNNING AT 
1500 REVS. PER 
MINUTE 


@ HEAD—2570 FEET 


@ Designs for Hydraulic Power Installations and many other purposes. 


} 


PULSOMETER ENGINEERING Co. Ltp. 


NINE ELMS IRONWORKS, READING 


London Office: Pulsometer House, 2026, Lamb's Conduit Street, W.C.! 


_E wer No. 711 on reply card | 





TEETH for the JOB. 


Established 1880 


POSITIVE £ LOCK WASHER co LTO 45 Renfre rew _Serent, Glasgow c 2 


_ Enter No. 712 on reply card 


“ANY NUTS 
OUT OF PLACE? 


Bone shaking vibration can slacken 
the tightest nut. The way to 
smooth your worries is to fit 
KOLOK Positive Lock Washers 
They come in every size 


KOLOK 


POSITIVE LOCK WASHERS 


(AVAILABLE IN ALL SIZES) 





Telephone: DOUgias 9ava 


E mer ‘No. 713 on repiy card 


Aurora produce gears with 
teeth specially designed 

to your requirements. 

Spiral gears, worm gears, 
helical and double helical, 
bevel gears and 


spur gears. 


AURORA GEARING CO. (WILMOT NORTH) LTD., EDMUND ROAD, SHEFFIELD 


(A subsidiary of the Aurora Gear & Engineering Co. Ltd.) 
Telephone: SHEFFIELD 24385-6-7 


Eater No. 714 on reply card 
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Manufactured in Western Germany by Kugelfischer Georg Schafer & Co. 


Founders of the Ball and Roller Bearing Industry G 


FAG BEARING COMPANY LTD. 


TETTENHALL - WOLVERHAMPTON - STAFFS EST. 1883 


Phone: Wolverhampton 52075 (10 lines) Telex: Wolverhampton 33-214 
SRANCHES AT: ABERDEEN, BELFAST, BIRMINGHAM, GLASGOW, LEEDS, LONDON, MANCHESTER. NORTH SHIELDS. SWANSEA & WOLVERHAMPTON 


Enter No. 721 on reply card 


LOVERIDGE LTD 


151-153 BUTE STREET, DOCKS, CARDIFF 


TELEPHONE: CARDIFF 23641 (SLINES 








Manufacturers of Mild Steel 


y CRANE BLOCKS 


TACKLE BLOCKS 


AND PATENT SNATCH BLOCKS 
for Wire Rope 












Stocks of Shackles. Hooks, Swivels, Joining Links, Wire 
Rope Fittings, Rigging Screws, Awning Screws, Lasbing 
Screws, Lendon Pattern Blocks, M.C.l. Blocks, Chain 
Blocks, Girder Trolleys, Wire Rope Reels, Springs 













MADE BY 


LOVERIDGE 2 


CAROIFke 











™~ 
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PARISIAN — 
POULES <% 


(et les pauwres mecs) & “2 


USE 
NECO 
GEARED 
MOTORS 








Shewn above 
Type S. R. Motor 


Because they are completely 
reliable, even in the hands 
of Les Girls. 


NECO GEARED MOTORS LIMITED, 
204 QUEENSTOWN ROAD, LONDON, 8.W.8. 


MACaulay 3211-4. Neconditi, Clapcom, London. 
Enter No. 731 on reply card 











HORIZONTAL 
THREE 
THROW 


for 
PIPE LINE, GENERAL 
and 
SPECIAL SERVICE 
with 
OIL or WATER 


Disc © pressures up to 3,000 psi. Wide 
range of sizes and capacities. Totally enclosed 
dustproof crankcase ail moving parts running 
in oil. Shafts run in roller type bearings. 
Forged Steel pump blocks. Wing guided mitre 

steel, or bronze for 





D)ownie Ltd 


ELGIN WORKS - CLYDEBANK ,- SCOTLAND 


Telephone: Clydebank }2271/2/3 
Telegrams: “Pumps” Clydebank! 











Enter No. 732 on reply card 





TELESIG Screw Pumps are positive 
displacement pumps. Simply constructed, 

they offer exceptional performance and long life. 
TELESIG pumps effect delivery by means 

of three parallel screws engaging each other, 
the power-driven central screw driving 

the two side screws. They may be run at high 
speed thereby reducing motor sizes 

and installation costs. 
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TELESIG Screw Pumps offer the following advantages: 


Self priming. 

Delivery free from pressure pulsation. 
High working speed — small size. 
Near-silent operation. 

Simple construction. 


Minimum maintenance and easy replacement 
of working parts. 


Long life. 


TELESIG Screw Pumps are made in three basic ranges: for low 
pressures up to 300 psi, for medium pressure up to 1000 psi and for 
high pressures up to 2,500 psi. 42 sizes are available covering a 
wide range of capacities. 


Sita. Screw Pumps by Telehoist 


TELESIG pumps and equipment are made by Telehoist under licence 
from the Swiss Industrial Company (SIG). 


Telehoist Limited. Cheltenham England. Telephone: Cheltenham 53254 


an associate company of Wilmot Breeden Ltd. 
Enter No. 741 on repiy card 








Building the new 
Runcorn-Widnes Bridge 


This bridge, now under construction for the Joint Committees 


of the Lancashire and Cheshire County Councils, embodies 


the largest single arch span, 1,082 ft., in this country. 


The arch is being built out as two cantilevers to meet at the 
centre of the span, using derrick cranes moving forward 
along the structure. The half arches will be held back during 
the later stages of erection by steel wire ropes anchored in 
tunnels in the rock. 


Consulting Engineers : 
Messrs. Mott, Hay & Anderson, London. 


DORMAN LONG 


DORMAN LONG (Bridge & Engineering) LTD. DORMAN LONG (Steel) LTD. 


Enter No. 751 on reply card 
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& SONS LTD 


Manufacturers of 
Se 

iN 9, 
= o> 


MILD STEELS 
supplied in coils u 
to 125 Ibs. per inc 
of width or in Cut 
lengths. 

Quick delivery. 


Widths: 3;” to 17’. 
Thickness — varies with width (up to *’” 
in the wider widths). 


Thickness Over 153° to17’ S.W.G. 10 







































according Over 11" to 153" 12 
to width: Over 9 toll’ 13 
Over 637” to 9” 14 
Over 52” to 67’ 15 


Over 34” to 57” 


Also Special Steels. 
Write for leaflet showing 
full range. 
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Ring 






j SHEFFIELD 387272 
/ extension 290 
f for prompt attention 





_ 





Sales and Administrative Offices: 


Trubrite Steel Works, Meadow Hall, Sheffield 


Stafford House, 40/43 Norfolk Street, Strand, London W.C.2. Ruskin Buildings, 191 Corporation Street, Birmingham 4 


Tel. Temple Bar 7187 Tel. Central 6801 
Enter No. 761 on reply card 
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FOR 
EVERY 


INDUSTRY 
«the PIKROSE 
/ERO SIZE 
HOISI- 


now with AUTOMATIC BRAKING 


This rugged little machine is now more versatile than ever ! 

The addition of an Automatic Brake makes the PIKROSE 

ZERO SIZE HOIST suitable for even more applications - 

indoors or out. Its maximum load can be sustained in any an 1 
position — simply by shutting off the power, and it’s just as 7/i¢ 1 
easy to lower the load under full control. The unit can be |e 
anchored by hooks, clamped to a post or girder, or suspended peneose 
from an overhead carriage and operated by pendant chains. 

Full details of this and other PIKROSE Electric or Compressed 

Air Hoists up to 16,200 lb. capacity will be sent on request. 


AUSTIN HOPKINSON & CO. LTD. Mining Engineers 


DELTA WORKS AUDENSHAW LANCASHIRE ENGLAND and PENYGROES, NORTH WALES 


Telephone: DROYLSDEN 1368 Telex. 66-488 
AH 1574 


Enter No. 771 on reply card 


_- / “es Three H & W dual-fus 
~ engines with H & W 


5 


e q : alternators Eact 

' ) " : ’ a ae r set 
Ete i , . ! oe . geveiops 330 k W 
j : ‘ oa at 428 r.p.n and 

pa , is operates on 
er ; 


Ha 


Alternators and engines are 

of H & W design and manufacture 
thus ensuring our undivided 
responsibility for the complete 
power set. We also supply the 
necessary control equipment. 


ee a ee a oe 


FOR ALL POWER PURPOSES 


HARLAND & WOLFF 


as 2 awe 


Ge), 1816). THAMPT 


Enter No. 772 on reply card 
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IN THE WORLD’S LARGEST COPPER ROD MILL 


‘ ‘ ; . 
Sihort p 4 
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oe . = ies se 
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Lockheed-Avery hoses play their part in the new fully automatic copper rod rolling 
mill for British Insulated Callender’s Cables Limited. This mill is the largest and most 
modern rod rolling mill in the world. 


es 
ga 
Yb gy! 
7, 
he 
tee 


Lockheed-Avery flexible hoses are made in various types for low, medium and high 
pressures, with linings to suit different applications. 


Their end-fittings—available in a wide range—are re-usable. 
Lockheed-Avery self-sealing couplings are complementary to these hoses and end- 


fittings: they instantly seal off the pipes when disconnected and prevent entry of air 
when re-connected. 


Lockheed-Avery industrial hoses and end fittings are now available from any of 
Edmunds Walker & Co. Ltd. branches. 


AVERY DIVISION, LOCKHEED PRECISION PRODUCTS LIMITED 
SHAW ROAD, SPEKE, LIVERPOOL 24 
Telephone: Hunts Cross 2/21 Telex: 62394 — Telegrams: Lockheed Liverpool 24 Regd. Trade Mark : LOCKHEED 


ONE OF THE 

AUTOMOTIVE 
PRODUCTS 
GROUP 





Enter No. 781 on reply card 
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Sidings at the Ravenscraig Works. 
Photograph by permission of 
Messrs. Colvilles Ltd. 


For over 60 years Wards have been building sidings. Backed 

by the resources of the WARD group of companies, Rail 

Department’s facilities enable the carrying out of contracts 
of all sizes simultaneously. 


ALBION WORKS «<« SHEFFIELD 


PHONE 26311 (22 lines) * GRAMS ‘FORWARD SHEFFIELD * 


THOS. W. WARD LTD } coxoow orice: srettennam House 


LANCASTER PLACE : STRAND - WC2. PHONE TEM 1515 


sC.48 


Enter No. 791 on reply card 
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The only British-built packaged escalator, constructed 
by the largest manufacturers of escalators for stores, 
commercial and public buildings, and backed by 30 
years’ experience. 

Passes through 10 ft. opening, cuts actual installation 
time to approximately 3 days, and ensures the mini- 
mum of interruption to normal business arrangements 
J. & E. Hall’s escalator engineers are at all times at 
your service to discuss all aspects of escalator plan- 
ning, installation and operation. 


Write for publication 104B. 


J&*E HALL1I™ 





A Member of the Hall-Thermotank Group 
DARTFORD - KENT Tel: Dartford 23456 


London Office : 
10 St. Swithin's Lane, E.C.4. Tel : MANsion House 98! ! 


Enter No. 801 on reply card 














THE ENGINEER Dec. 16, 1960 


oR gk eae ee 


THEDAVID BROWN 7reacrors 


ARE SAFEGUARDED BY 
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ONE OF THE AUTOMOTIVE PRODUCTS COMPANY LTD 


4 al ae TI LEAMINGTON SPA - WARWICKSHIRE 
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Steel and Spheroidal Graphite Iron 
oF - V_— 6 we OS fee 


also HIGH QUALITY ENGINEERING 
and MACHINE TOOL GREY IRON 
CASTINGS UP TO 10 TONS 


R. GOODWIN & SONS (eNncineers) LTD, 


™ Ivy House Foundry - Hanley * Stoke-on-Trent 


Staffs. ~on- 
ONLY oe we could tell you ams. Tel.: Stoke-on-Trent 23612 


some of the problems we have solved for 














Enter No. 813 on reply card 


AIR CLEANSING... 








many major industrial concerns. 


But we must be discreet ...as discreet as we'll be if 


given an opportunity to discuss some problem of remote 


control with you. 


Our technical handbook makes a very useful addition to a 
reference library. Write for copy to Dept. E. 


THE TORNADO WAY 


Mr. Manufacturer please do not allow your employees to 
work in conditions where air pollution exists. 


Dirt costs time and money! 


For a very reasonable outlay you can protect your staff from dangerous 
furnes, grit and dust, by using the ; 


TORNADO CLEAN AIR EQUIPMENT 
Are you interested SIR? 


if se please phone at once and allow us te quote 
Fully trained personnel are at your disposal. 


BARNET METAL CO. LTD. 


Elektron House, Brookhill Road, New Barnet, Herts. 
Telephone : BARnet 3901/5187 


THE S. S. WHITE DENTAL MFG. CO. (G.8.) LTD. 
PLAAARA L111 ELA AAA 
Britannia Works, St. Pancras Way, London, N.W.! 


AC.11 


Enter No. 812 on reply card 
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Trouble Free 
bunker discharge 
with internal and external 








Ad 
- & 
‘ lt 
f 









Sinex Internal 
Bunker Vibrators for 
large bunkers and 
silos. Over 200 units 
installed in the 
United Kingdom 

















Sinex external, 
variable amplitude, 
hopper vibrators. 
The most reliable 
and powerful mach- 
ines of their kind. 




















For very difficult 
material Sinex 
Internal Bunker 
Vibrators and Sinex 
External Vibrators, 
coupled with auto- 
matic timers for 
natural frequency 
response. 














Sinex 

Engineers 

have 30 years 
experience of the 
scientific application 
of controlled 
vibration 


VIBRATORY EQUIPMENT 


Sinex Engineering Company Ltd., 
Central Way, North Feltham Trading Estate, Feltham, Middx. 


Telephone: Feltham 5081 (5 lines Telegraphic Address: Sinexvibro Feltham 


ASSOCIATED COMPANIES IN PARIS, BRUSSELS @& ZURICH 


Enter No. 821 on reply card 
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BOLTON'S 


H. GC. COPPER 


BUSBARS 


Drawn finish up to 3” square or to 10° wide » 
1° thick ; hard rolled up to 12” x 3” x 16° 0° 
long. Extra heavy machined bars to customers’ 
requirements. Tubular and laminated busbars 





PRE-ASSEMBLY WORK 
ON COPPER BUSBARS 
Facilities are available in our Works for 


bending, sawing, drilling, slotting, and 
tinning, to customers’ requirements. 





Approximately 400 tons of H.C. 
Copper Busbars supplied to The 
Associated Ethyl! Company Limited 
for their Chiorine Plant. The illustra- 
tion shows a typical busbar, bent, 
drilied and slotted to customer’s re- 
quirements. 

Section 8" x }’. 


om THOMAS BOLTON & SONS LTD 


LE Head Office: Mersey Copper Works, Widnes, Lancs. Tel: Widnes 2022 
London Office and Export Sales Department 
168, Regent Street, W.1. Telephone: REGent 6427. 


Enter No. 831 on reply card | Enter No. 832 on reply card 
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Sones OUR NEWEST SCREWPUMPS 


e High efficiency e Great durability e Maintenance Free Operation 


Uniform delivery °° Flanged and base mounted designs 


Various Models 
Max pressure : 140 - 2500 p.s.i. 


Capacity : 0.4 - 90 galls/min. 


Models also available incorporating heating 
jackets for pumping viscous liquids. 


Ideally suited to a wide range of hydraulic machinery, 
machine tools, food processing and chemical plant etc. 


Full details from 


J. H. LITTLE (Traction and Engineering) Ltd. 
51-52 BARBICAN, LONDON, E.C.l. Tel: MONARCH 6124 


Sole U.K. Agents for Screw Pumps exported by 


TECHNOIMPEX HUNGARIAN MACHINE INDUSTRIES FOREIGN TRADE COMPANY 
P.O.B. 183, Budapest, 62. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
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“* As clean as a Gloucester Casting ” means 
that Gloucester malleable iron castirgs are 
of high definition, true to pattern, cleaner and 
smoother because of better sand practice 
 « and better fettling. 

Mould and core sands and their bounding 

additives are under constant laboratory 
supervision, even the very sand grains are sized and num- 
bered, and consistency and distribution of sand are strictly 
controlled by a continuous mechanical unit. The high 
refractory characteristics prevent sand “‘ burn-on”’ at re- 
entrant angles, thus greatly increasing the life of cutting tools 
during the machining process. The new elevator-type electric 
furnace anneals in 48 hours — instead of the usual 7 days. 
It also allows greater control of the component during 
annealing, resulting in uniformity of metal, greater strength, 
and resistance to impact. 














G : = A typical Gloucester Malleable specification. 
Sy 2 ks * Gloucester Gloucester Lamellar 
® Blackheart Malleable Pearlitic Malleable 





i) Elongation ~~ 18% Elongation s.8 5% 


aan 
e | | Rearing Brasins io iy Yield Point 12 tons Yield Point 24 tons 
yom, Wee Se Oe. Tensile Strength 25 tons psi Tensile Strength 35 tons psi 
Brake shoe for small 
vehicle in Matleabile ’ 
Iron — 
ping gienes ~ fF £, 
f coop CASTINGS / 


Gloucester Foundry Lid. Emlyn Works, Gloucester * Telephone: Gloucester 23041 * Telegrams: ‘ Pulleys’ Gloucester * A subsidiary of the Gloucester Railway Carnage & Wagon Co. Ltd 
Enter No. 841 on reply card 
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SIZES UP TO I} in. BORE 


results in delivery 
FROM STOCK 
of high quality 


With a new specialised factory in full production entirely for small 


forged steel valves, we are able to give you immediate delivery in 
a eee 

most instances of standard lines of these valves and within three 

months in other cases. 


In sizes up to 1} in. bore and for pressures up to 2000 Ib/sq. in., 
these valves cover a wide variety of duties ; stop valves, drain valves, 


check valves, blow-off valves, instrument and gauge valves etc. 





A letter or phone call regarding your requirements will immediately bring particulars: 
HUDDERSFIELD 3469 LONDON Temple Bar 4541 


HOPKINSONS LIMITED - HUDDERSFIELD 


LONDON OFFICE: 34 NORFOLK STREET + STRAND + W.C.2 
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SKODA A40 


Bar Capacity .. 1% 


Maximum Turning Length 
3% 


Spindie Speeds (16) 
300 to 2000 r.p.m 


Also available 


Models A.12 and A.20 
Bar capacities }} " & 3} * dia. 








MAS ADGA 


Sliding Head Auto. 


Bar Diameter ... ey 
Maximum turning length using a flat cam... 23” 
Spindle Speeds (20) ......... 1410 to 10,000 r.p.m 
Also Model AD.4A 

Bar capacity 





MAS AD25 


Sliding Head Auto. 


Bar Capacity ! 
Maximum length turned using 
flat cam...3 #}” 
Spindle Speeds (22) 
365 to 3920 r.p.m. 
Also Model AD.16 
Bar capacity i” dia. 
MODELS AD.6A, AD.I6 and 
AD.25 EX STOCK 


EXCLUSIVE DISTRIBUTORS IN THE UNITED KINGDOM 


MACHINE TOOL CO., LTD. 


172-178 VICTORIA ROAD - ACTON -: LONDON W3 - fT ACORN 5555 
Midlands Showroom : 1075 Kingsbury Road, Erdington, Birmingham 24 Tel : Castle Bromwich 3781/2 
Sole Scottish Agents: Angos & Crichton (Sales) Led., 7 Midland Street, Glasgow |. Tel: City 4560 
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BY TEST-THE BEST! 
‘PALNUT’ 


(REGD. TRADE MARK) 


SAFETY LOCK WASHERS 


EFFICIENCY COMBINED WITH ECONOMY ud 
By courtesy of Messrs. Metropolitan-Vickers we show below ‘ Palnuts" fitted to 


| 


{QUUQUSESRTNPW 11 AbA a AM AMMA T° 


= 
de 
+ 


{TAUPE 1} ACR nNOS if 


*Palnuts’ are now in use in all Branches of the Engineering field 
including: TRANSFORMERS - RAIL TANK CARS - MOTOR 
CARS - T.V. MASTS - DIESEL ENGINES - RAILWAY 
TRACK SIGNALS - CRANES - LIFTS - AERO ENGINES 
WASHING MACHINES - STONE CRUSHING EQUIPMENT, 
ETC., ETC. 
Available in all sizes and threads from 6 BA to 3” BSF. Special 
threads to customers’ requirements. 
for further details and 
NATIONAL PHYSICAL LABORATORY REPORT 
apply 





EIA LM MNMUUREE UU 


{]YUHS E041 00D POPE 


THE PALNUT COMPANY LIMITED 


(EST. 1919) 


PALNUT WORKS, 3 ARTHUR STREET, HOVE, SUSSEX 
Telephone HOVE 70427 Telegrams PALNUT HOVE 


en Mm mm nn Mn Tn) nnn nd 
Enter No. 852 on reply card 


—-— Sea2vaenttn — 
BRAKES 


with PIVOTED SHOES 


for easy adjustment & even wear 


LR AOA TT MLA” A AAA TMD eI Py 




















* Thrustor operated 
* Solenoid operated A.C. & D.C. 
* Hydraulically operated 


Dustproof, flameproof, weatherproof 
etc. 


ELLISTON, EVANS & JACKSON LTD 
LONDON & BRIDGWATER 











—_ —— — ed 
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These pumps weigh 
from as little as 20 lbs. 


CAN TEST UP TO 8,000 LBS/SQ. IN. 


Nobody minds carrying a NATIONAL Hydraulic 
Test Pump. You won't either. They are 
extremely portable. In fact, the lightest weighs 
as little as 20 Ib. Moreover, their utter reliability 
has been proved over and over again, often 
under the most severe conditions. NATIONAL 
Hydraulic Test Pumps are offered to you in a 
wide range of types and sizes and are 

suitable for pressures up to 8,000 Ib./sq.in. 

Full details will be sent to you on receipt of 

the coupon. Get your secretary to mail it today. 


mops. 


of the 


NATIONAL Hydraulic Test Pu 


.. LAT PM) 


Manchester, 3. 


tm we eee Se SS GE 
Mary's Parsonage, 
Please send me full details 


ounty 


$000 


iH 
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From ore unloading, hot metal pouring and section handling to 
shipping the finished product, the Clyde-Booth range covers 
the field of heavy materials handling for the Steel Industry. 


Manufacturers of 


Ore Transporters 
Steelworks Cranes 
Diesel Rail Cranes 
Dockside Cranes etc. 





CLYDE TUT 


CLYDE CRANE & BOOTH LTD. 


Incorporating : 








Joseph Booth & Bros., Clyde Crane & Engineering Co., 
Union Crane Works, RODLEY, Leeds. MOSSEND, Lanarkshire. 
Te: on 4 3168 (6 lines). Grams ~ “ Cranes,” Rodley, Telex. es Sebeows 412 (6 lines). Grams.: “Clyde,” Mothorwell, Telex. 
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Tubes 
in stock... 





e mild steel 


e stainless steel... 


e Immediate delivery 

e Cut lengths or randoms 

e In most diameters and thickne 
e Thick-walled tube a speciality 


Kile 


§ Markland $co 
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mous 
DUCTINGS... 


Spiratube and Flexflyte are names to remember when you've ducting problems 
on your mind. In every corner of the world, in all kinds of industry, these flexible 


ductings are relied on to help increased efficiency 


Light, tough, flexible, Spiratube and Flexflyte have applications in every industry 


where fumes, dust or inadequate ventilation pose problems. They are easily 
installed, easily transferred from one point to another and have a design range 
able to meet most conditions of high and low temperatures, solvent fumes, and 


abrasive dusts, in diameters from under one inch to thirty inches 


q FLEXFLYTE 


Flexible Ducting can solve your problem. Write to the manufacturers for detailed 
descriptive leaflets and for details of free advisory service. 


FLEXIBLE DUCTING LTD. 


SHUNA STREET: MARYHILL - GLASGOW, N.W. 


Telephone: MARyhill 3311 
Telegrams: FLEXIDUCT, GLASGOW, N.W. 
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BRADY 


REGD. 


roller 
shutters 





















slidi ne 
shutter 
doors 


es 


for 
every opening 


THE DOORS COMMANDING THE WORLD'S LARGEST SALE 


Send for Illustrated leaflets 35/S DG 


G. Brady & Company Limited, Manchester 4. Telephone COLlyhurst 2797/89 and at 
London, Birmingham, Glasgow, Montreal, Port Credit, Hong Kong 


BRADY FOR EVERY OPENING : BRADY ROLLING DOORS IN STEEL, WOOD 
AND ALUMINIUM SLIDING SHUTTER DOORS GRILLES IN STEEL, 
ALUMINIUM OR NYLON UP AND OVER DOORS FIREPROOF DOORS 
COLLAPSIBLE GATES SLIDING DOOR GEAR RUBBER DOORS 
ORNAMENTAL IRONWORK ALSO MANUFACTURERS OF BRADY LIFTS. 


Enter No. 882 on reply card 
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I.C.l.'s rep. told us about a 
new |.C.I. solvent—Grade 7 
trichloroethylene—that gives 
excellent protection against 
aluminium reaction. 


This increased 
production of aluminium parts 
means another +ri plant on 
week-end clean-out. Can't we 
overcome this somehow 2 








With Grade 7 
tri we clean out only 
when the amount of 
aluminium swarf makes 
We decided to tackle our it necessary - which gives 
problem by putting all plants weeks of continuous 
deaiing with aluminium on running. Ask LC. for 
Grade 7 tri-which would mean Grade 7 trichloroethylene 
less frequent clean-outs. if you are worried 
about degreasing 
aluminium. 


IMPERIAL CHEMICAL INDUSTRIES LTD. LONDON S.W.1 
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Renold chains drive the paddles in this 
powerful new diesel electric tug—one of 
many successful marine applications, ranging 
from the camshaft drives of diesel engines to 
lifeboat driving and launching gear. In the 
smallest pleasure craft or the majestic 
leviathan of the ocean, Renold chains 
perform a wide variety of duties efficiently, 
reliably—as the tradition of the sea demands. 
Renold chains are everywhere 
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RENOLD CHAINS LIMITED MANCHESTER 
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fabrication 
GLARKS S 


STAINLESS STEEL 
ABSORPTION COLUMN 
8 DIAMETER 26 OVERALL HEIGHT 

















Li Ge 63 68 G8 oe 68 88 £8 
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By welding a century’s experience of fabricating work with today’s most 
modern methods and equipment, Clarks come nearer than most to giving 
their customers everything they want. Contact Clarks for the practical 
approach to your next job! 


STAINLESS STEEL, MILD STEEL, COPPER 
AND ALUMINIUM FABRICATIONS COMPLETE 
WITH VALVEWORK AND PIPEWORK 


METALLIC ARG WELDING 
ARGONAUT AND ARGON-ARC WELDING 
STRESS-RELIEVING AND TESTING FACILITIES 


GEORGE CLARK & SONS (HULL) LTD., HAWTHORN AV, HULL 


A. member of the Newman Hender Group ° Telephone: Hull 37652 ° Telegrams : “Clark Hull”’ 


BCA 
Enter No. 911 on reply card 
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SUSPENSION GRANE 


INSTALLATION 


ENGINEERING BASE 


LONDON AIRPORT 


The installation consists of eight lines (four tracks) of Acrow Demag 
New-Type Suspension Cranes, each 900ft. long, suspended from roof 
trusses by forged steel suspension bolts fixed at 20ft. centres. Four 
3-ton and eight l-ton cranes are arranged on the four tracks in sets of 
4-4-2-2. By means of fixed Transfer Sections, placed centrally down the 
building, each of the twelve hoists can reach any point in the building. 





This type of crane system was chosen on account of its greater flexibility, 
greater lifting height and ease of transferring loads from bay to bay, 
compared with conventional overhead travelling cranes. Light weight 
and flexible tracks reduce loads on building structure. 


Main Contractors : Messrs. Holland & Hannen and Cubitts Ltd. 


Consulting Engineers > Messrs. Scott & Wilson, Kirkpatrick and Partners 


THE WHOLE INSTALLATION WAS DESIGNED BY US AND ALL TRACKS AND CRANES 
WERE MANUFACTURED AT OUR CORONATION WORKS, SAFFRON WALDEN, ESSEX 
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ACROW (ENGINEERS) LTD., DEMAG DIVISION, South Wharf, London, W.2. AMBassador 3456 (20 lines) 
Branches: Birmingham, Bristol, Cardi ff, Glasgow, Leeds, Liverpool, Manchester, Newcastle, Saffron Walden, Southampton and Belfast 
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DRIVERS 


THE LAW DEMANDS THAT 


YOU HAVE A CURRENT 
DRIVING LICENCE FOR’ THE 
CLASS OF VEHICLE TO BE 
DRIVEN and THAT YOU HAVE 
SIGNED IT IN INK. 


ROAD TRAFFIC ACT 1933 Sect. 4. ROAD 
TRAFFIC (DRIVING LICENCES) ACT 1936 
Sect. 3 


MOTOR VEHICLE (DRIVING 
REGULATIONS 1950 No. 17 


LICENCES) 


ROAD TRAFFIC ACT 1956 Sect. 17 


MAXIMUM PENALTY 
FAILURE TO COMPLY 


£20 fine 


FOR 


MACHINERY 


PRODUCTION DRIVERS 
REQUIRE NO LICENCE 
BUT CAN SPEED UP 
EFFICIENCY BY USING 
M.1.L. SERVICES 


BIRMINGHAM MIDLAND 573! P.B.E 
CARDIFF 25471 

GLASGOW CITY 6597 

LONDON ACORN 6044 P.B.E 
NEWCASTLE UPON TYNE 22336 


INSTALLATIONS LTD 


60a HIGH STREET, ACTON, LONDON, W.3 


Telephone: 











at last... 


an effective 
one piece double 
acting seal! 


Specially designed for double 
acting cylinders — the new 
“Halliprene”’ Patent Double 
Acting Fluid Seal. 


* Improves sealing 


* Prevents the poss- 
ible formation 
of fluid traps 


* Reduces costs 
* Simplifies piston design 


* One seal replaces two 


The new “Hallprene’’ double acting sea! 
has been developed from the highly success- 
ful “Hallprene” Patent Fluid Seal — the 
most efficient seal for single acting 
applications. 


PATENT DO ACTING FLUID SEAL 
(Porents applied for) 


OLDPIELD WORKS. HAMPTON, MIDDLES 
IN SCOTLAND : WILSON PLACE EAST Kil BRIDE, GLASGOW. 





Eater No. 932 oa reply card pea 


Telephone : Molesey saee 
Telerhone Fast Kilbride 
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SPRING DOWEL PINS 


Mj 


Y70. Yyy W443 


O JUS r DRILL AND PIN 
© NO REAMERING 


| yy 





OVER 300 
SIZES STOCKED ¥ 





la 





SS 
wr 
MOOK 


MOY 
WS 


0oCUT DOWN COSTS 
0 SIMPLE TO USE 


| YW CCCCC0W/06€6 “a, 


Manufactured by the 


| LONDON PRESSED HINGE Co Lrp 


Lion Works, Plaistow Road, London, E.15 


Telephone Maryland 4355 COMPETITIVE PRICES 
Manufacturers for over 20 years (Est. 1870) 
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** FLUOSLIDE”’ SLIDE 
VALVE 


CYLINDER 


oy | 
FOOT CONTROL VALVE 


— 


\ 7 
ds 


ROLLER CONTROL VALVE 


You cannot get a better range 
of control valves, cylinders and 
air line fittings than that made 
by Midland Pneumatic Led., be- 
cause no better range is made. 
As their design is based on 
many years of practical experi- 
ence in the application of in- 
dustrial pneumatics, we claim 
the range is as comprehensive 
as any on the market. Why 
not judge for yourself by writ- 
ing for a copy of our latest 
catalogue and asking for a 
representative to call? 


ey 


PNEUMATIC LTD 

















NEW CROSS WOLVERHAMPTON )} 











Telephone: 32501 /2 


Enter No. 941 on reply card 
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Anderton CIRCLIPS 





CATALOGUE from ANDERTON SPRINGS LTD (A7) BINGLEY Te! : 2388, 2351 & 2226. London Office : Holborn 5151 & 5305 





Enter No. 942 on reply | card 














PARKER (TOGGLES) LTD. 39 WILSON ST., LONDON, E.C.2 





TOGGLE BOLTS 


for 
Wood and Meta! Boxes 
Food Canisters 
instrument Cases 
Factory Equipment, etc. 
MADE IN ALL SIZES 









Catalogue on request. 


’Phone: Monarch 8629 





Enter No 943 on reply card 





&G.C lights Auckland harbour\ bridge 








“A sparkling link between the harbour shores’’—that’s how an Auckland news- 
paper sees the city’s new bridge, romantically, after nightfall. To the G.E.C. it is 
another big overseas lighting contract successfully completed. It follows the now 
famous achievement in lighting Niagara Falls. It will itself be followed by other 
equally impressive installations, for the G.E.C. Lighting Division is a world leader 
in exterior lighting, looking for new worlds to conquer 





Navigational safeguards and road safety were important factors in this 
installation. Specially designed cut-off lanterns installed on the bridg 
structure of the central navigational span keep the light on the roadway 
and away from passing ships. In all, nearly 350 G.E.C. lanterns and 
Osram sodium lamps light this bridge and the approaches 


LIGHTING DIVISION 
THE GENERAL ELECTRIC CO. LTO., 
MAGNET HOUSE, KINGSWAY, LONDON, W.C.2 
aauer No. 944 on reply card 
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DB. 24-CA. 30 self-loading 
Dumpmaster mounted on 
Foden 6-wheeled 

chassis 








cost-cuttin 
materials 
handling 








Practically every requirement in the collection, transportation and 

dumping of all types of refuse and waste and a wide range of process 

materials can be handled by Dempster Dumpster equipment. 

The systems comprise a range of specially designed hydraulically- 

actuated units mounted on a suitable chassis and a range of purpose- 

made containers. 

The DEMPSTER-DUMPSTER LFW picks up, transports, and dumps Coc itil 
containers from 2} to 15 cu. yd capacity and net loads up to 38,000 Ib. DB.30 Dump- 
The self-loading DEMPSTER-DUMPMASTER automatically picks up master compaction 
and empties into its own body of 18 or 24 cu. yd capacity, containers mw nag gee ee al 
of from 1 to 6 cu. yd and up to 3,000 Ibs gross weight. Inside the body, City of Salford 
a 25-ton hydraulic ram plate compacts the material in ratios of up to 3:1. Corporation. 

A larger unit of 30 cu. yd capacity, without lifting arms, is designed as 

a long-distance compaction bulker. 

The DEMPSTER-DINOSAUR loader transporter picks up, transports 

and tips or sets down on ground or raised dock, pre-loaded bodies of up 

to 40 cu. yd capacity. 

All the DEMPSTER vehicles are controlled solely by the driver/operator. 


Model 22,000 T Dinosaur transfer 
loader mounted on Atkinson 6-wheeler 


& WENGER OF Tet 
POWELL DUFFRYN 
GROuP 


Dempster- ae —_. 
Dumpster LFW rT THE 


253-C container | 
servicing unit mounted (3 
on §-ton Austin chassis. 


SYSTEMS 


PDj2] PowELL DUFFRYN ENGINEERING CO. LTD 


CAMBRIAN WORKS, MAINDY, CARDIFF. TELEPHONE: CARDIFF 29611. TELEGRAMS: PEEDENG, CARDIFF 
London Office: 19 Berkeley Street, W.1. Telephone: Hyde Park 7o10 
Enter No. 951 on reply card 








Dec. 16,1990 THE ENGINEER 





‘i 
oo For quality real fans Woods Aerofoil Fans 





Eleven diameters, 6" to 
75”. Volumes up to 125,000 


* © c.f.m. Pressures up to 20 
the choice is W | = Saran 
: ‘ tra-rotating multi-stage 


fans. Motors for all con- 
ditions. Silencers 
Ask for publication V1089 





Woods propeller fans 


74 (to «648° «diam. Air 
volumes up to 31,000 
c.f.m. Ring mounted and 
diaphragm mounting. 
Motors for all conditions. 
Patent resilient suspen- 
sion. 

Ask for publication V1220. 


§ 
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YJ 
; 
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Fan powered roof 
extract units 


Four ranges. Capacities 
up to 27,400 c.f.m. For 
pitched and flat roofs. Hot 
dip galvanised 

Ask for publications 
V1035 and V2587 








Draughtproof Xpelair 


Built-in draughtproof 
shutter linked with built-in 
fan switch. Four sizes: 6", 
74° x 94° and reversible, 
two-speed 12° model 
Window or wall fixing 
Ask for publication V5042 


For ventilation, for heat or fume extraction, for manufacturing —_____— ———$$—$_______— —— 
process duties, or for drying, heating or cooling apparatus, the 
recognised name for quality in fans is Woods. Fume extraction fans 


Polythene coated fans for 
fume cupboards and in- 
dustrial fume extract sys- 
tems. Sizes 6" to 24° diam. 
Ask for publications 
V1218 and V3461 


ENLARGED 2ND EDITION OF 
Woods Practical Guide to Fan Engineering. 


New sections on drying and air heating, and new data on 
assessing fan sound levels by octave band analysis, have been 
added to this informative book. It has been acclaimed as one 
of the most useful aids to fan engineering ever published 











CONTENTS 
Air conditions for human well-bein Airflow measurement , 
Humidity ? Air duct design Centrifugal fans 
Ventilation requirements System resistance 300 pages 
Air motion Fans bound full cloth Four sizes: 24°, 3", 44° and 
Ventilation systems isolation of vibration / 7° diam. Pressures up to 
ed ye mee ty ay applications 1 7 6 2” w.g. 
ume & dust extraction oise in fan systems 
Ais cleanin Sateniien at Game Ask for publication VW218 
Evaporative cooling Background prevention From booksellers 
Drying Motors for fan drives or from us 
Air heating Useful reference data postage 1 4 








WOODS OF COLCHESTER LTD. 


Fan manufacturers since 1909 

Braiswick Works, Colchester, Essex. Colchester 5111 

An associate company of The General Electric Co. Lid. of England 

LONDON SALES HEADQUARTERS 

20 Kean Street, London, W.C.2. Telephone COVent Garden 3124 

BRANCH OFFICES AT: 

BIRMINGHAM PRESTON BRISTOL CARDIFF HULL IPSWICH LEEDS LEICESTER 

LIVERPOOL MANCHESTER MIDDLESBROUGH NEWCASTLE-ON-TYNE NOTTINGHAM SHEFFIELD 
SOUTHAMPTON STOKE-ON-TRENT GLASGOW EDINBURGH ABERDEEN BELFAST 


Enter No. 961 on reply card 
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| THIS FOR THE NEW PLANT? 








OK 








CAS 


BULLETIN ON CRANE BRONZE GLOBE VALVES 


...-featuring the D7 with renewable disc holder and composition disc. 


The renewable disc holder of the D7 makes it possible for the 
engineer to renew the disc on any size valve in this wide 

range quickly and easily. The replaced holder can afterwards 

be fitted with a new disc at the engineer’s convenience. 

This valve is made to British Standard 2060 and is recommended for 
steam and hot water lines, and cold services such as 

water, oil, gas or air. When wide open, the valves can be repacked 
under pressure. They can be specially packed for petrol service. 


Screwed or Flanged patterns available. Screwed British Standard Taper 
Threads-or to American Standards. Flanged in accordance with British «© 
Standard Tables ‘D’, ‘E’, ‘F’ or ‘H’-or to American Standards. 


Working pressures: (valves with screwed ends) saturated 
steam up to 200 pounds. Cold services up to 400 pounds. 
Sizes: Screwed—i" to 3"; Flanged-#" to 3". 

Sizes 24" and 3" have a bolted bonnet. 


CRANE fc25 
CAST IRON AND STEEL 
CRANE LTD., 15-16 RED LION COURT, FLEET STREET, LONDON, E.C.4. WORKS: IPSWICH 


Branches: Birmingham, Brentford, Bristol, Glasgow, Leeds, London, Manchester 











—— 





Patented Master-Hone equipment gives a higher standard oi 
accuracy combined with micro-inch surface finish than 

any other method. In shaft production and repair :t will 
improve quality and cut down operating time and costs 


Master-Hones are available in a range of sizes from 4" to 24" dia 


Repair work undertaken on contract for these and larger sizes. 


Please write for literowwre. 


NICOL & ANDREW LIMITED 


20 KELVIN AVE., HILLINGTON, GLASGOW, S.W.2. 
Tel: Halfway 4724. 


NICOL & ANDREW (LONDON) LTD. 188 Uxbridge Road, Hanwell London, W.7 


Tel: Ealing 1088. Enter No. 972 on reply card 
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MORE 


THAN fame y 
REALISE 


HuNpREDS of products gain selling 
advantages whe *y are made of . 
advantage hen the} are mac ; - Photo: courtesy Crone & Taylor ( Engineering) Ltd. and North Thames Gas Board 
James Booth aluminium alloys. Why ? 
Because these alloys have virtues which 


RECOMPRESSION 
CHAMBERS 





PHOTO- 
GRAPHIC 
EQUIPMENT 





MOBILE STACKERS 





4 are always in demand. Strength 
lightness . . . exceptional corrosion 
resistance . . . workability . . . good 


electrical properties . . . attractive 
modern appearance. 

Look through your products catalogue. 
See where improvements can be made 
with James Booth alloys. If you need 
advice on the changeover, our technical 
staff will gladly help. Please write for 
literature showing the range and uses 
of our many aluminium alloys. 


GARDEN 
FURNITURE 


| 


ASG. TRADE MAAK 





Photo: courtesy E. R. Buck & Sons Lid. 


Make more of JU AabU 


JAMES BOOTH ALUMINIUM LIMITED - KITTS GREEN - BIRMINGHAM 33 - STECHFORD 4020 








Extrusions, large forgings, plate, sheet, strip and tubes in light alloys 


TGA ee 168 
Enter No. 981 on repiy card 



























THE ENGINEER Dec. 16, 1960 





~ 4 
bh 


ol 


All round 
protection 
against 
corrosion 


Wherever hot-wet metal surfaces are found 


7 






St 
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—with temperatures above 170°F—‘Apexior 






No. 1’ prevents corrosion. 


Easily applied by brush or spray this out- ) } ; ; perpreeeee 
standing coating provides effective low cost ) »? yraee eee 
, » 3 »>epaaet? 


~ 
































protection for expensive boiler plant... 


> »* 
» bdPoD, 
.* 


means less costly maintenance. 
‘Apexior No. 1’ minimises scale formation, 
ensures that any scale which does form will 
be easier to remove; heat transmission is 
improved and feed water will not be contam- 
inated or discoloured. For full information 
about ‘Apexior No. 1’ write today for 





booklet ‘“‘Preventing BoilerCorrosion’’. | i. P 2 
| | y A 
° r pt 4 ‘ "2 7 r 
lastingly ensured with > ST 4 : 
PEXIO = 2. Photograph by courtesy of William Gray 
seesvense ae or BRITISH PAINTS LIMITED Apbexior Division 
REGISTERE a Portland Road, Newcastle upon Tyne, 2. 
No.1 — Northumberland House, 303-306, High Holborn, London, W.C.! - 31, Wapping, Liverpool 











——._ BP. / AAD 


SYDNEY * ADELAIDE * DURBAN * CAPETOWN * CALCUTTA * TRINIDAD * NEW YORK * DUBLIN. QUR WORLD-WIDE SERVICE IS AT YOUR DISPOSAL FOR THE ASKING. 
Enter No, 991 on reply card 











Pilkingtons’ 
GS eC ‘Armourplate’ Glass 


For strength with vision 


A bombardment with steel balls (using 
modern apparatus!) is one of the tests 
applied to Pilkingtons’ ‘Armourplate’ 
Toughened Glass. The allowable working 
stress for ‘Armourplate’ is from 6,000 to 
6,500 lb per square inch, but in special 
circumstances a much higher stress can be 
allowed confidently. With its mechanical 
and thermal strength coupled with clear 
undistorted vision ‘Armourplate’ is the 
ideal material for many industrial and 
engineering applications. 

For further information consult 
Pilkingtons’ Technical Sales and Service 
Department. 

















PILKINGTON BROTHERS LIMITED 


Head Office: St. HELENS, LANCASHIRE (Tel: 8t. Helens 4001) 

London Office: Selwyn House, Cleveland Row, St. James's, 8.W.1. (Tel: WHItehal!l 5672-6) 
‘ARMOURPLATE’ is @ registered trade mark of Pilkington Brothers Limited 

Supplies are available through the usual trade channels 









Enter No. 992 on reply card 
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FALKS “Truncolite™ 
is in 10ft. lengths 
and can be used 
with 4, 5 or 8ft. 
fluorescent fittings, 
Single or twin lamps, 
with or without 
reflector. 


THE ENGINEER 


FALKS ‘“‘Truncolite” 
for Large-scale 
Industrial Lighting 


FALKS ‘‘Truncolite '’ provides 
you with an infinitely exten- 
sible and widely adaptable base 
tor fluorescent lighting schemes 
using continuous trunking. 
“Truncolite "’ is ideal for all 
large-scale industrial lighting 
applications. 


91 FARRINGDON ROAD, LONDON, E.C.1. Tel: HOLborn 7654. 


FALKS, the long estab- 

lished lighting specialists, 

designers and manufac- 

turers of all types of 

fittings. Lighting Engin- 

eering Services freely 

available. 

We welcome your en- THERE’S A MODERN FALKS 
quiries. FITTING FOR EVERY PURPOSE 


London Showrooms: 20/22 MOUNT STREET, PARK LANE, W.! Tel. : MAYfair 5671/2 


AP123 
Enter No. 1001 on reply card 
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HYDRAULIC 


EQUIPMENT @ 


JACKS, PUMPS, 
PRESSES, Ee 
CYLINDERS, RAMS, fF ae 


BENDING 
MACHINES. 





} BUSHING PRESSES Om mal 
HAND OPERATED lia 
OR 3 ee gi 
POWER DRIVEN & 





YOUNGS (LIFTING APPLI 
Tel: 


ANCES) LTD, RYLANO STREET WORKS, BIRMINGHAM, 16. 
EDGbaston 3508-9. Grams: OLOENS, B'HAM. 
























Enter No. 1011 on reply card 





Put new 
Smoothness 
into Power 
transmission 
with... 



















LIGHTWEIGHT AND HEAVY 
DUTY PULLEYS IN 
ALUMINIUM 


CAST IRON PULLEYS, 
ACCURATELY MACHINED 


ENDLESS VEE ROPES, 
TOUGH AND DURABLE 


VEE DRIVES 


Write for price lists to: ¥’ “anes W Birkett y Sons Ltd. 


CLECKHEATON 


AND AT LONDON, MANCHESTER, 








YORKSHIRE TEL: 3366/7/8 


BIRMINGHAM, CARDIFF, BRISTOL AND MIDDLESBROUGH 
Enter No. 1013 on reply card 
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CUSTOMERS OF CARBORUNDUM 


Bert Kilgour has worked at the main factory of A. V. 
Roe & Co. Ltd, at Chadderton, for 40 years, and is 
now the senior foreman of the toolroom, in which 300 
men are employed: “ Must be one of the biggest tool- 
rooms in the country”’, Bert says. “We started getting 
grinding wheels from CARBORUNDUM in 1936, and 
they’ve supplied most of our wheels ever since then. 
That’s for the whole factory—not just the toolroom. 
Why? Well, because their wheels do a good job, and 
give us good service. They’ve always been ready to 


help us when we’ve asked them to.” 










“The tools for machining 


jobs on the Avro Vulcan 


are mostly ground 


on wheels from 


CARBORUNDUM” 


says Bert Kilgour 


wee Sor” | ag 
Piers 





CARBORUNDUM can help YOU 
In most of the major industries of the world, Products by 


CARBORUNDUM is helping top firms to make better 


products, to cut costs, and to speed production. In the re A R B re) KR U wR D U Mm 


sharply competitive industrial climate of today there 





are three main conditions for success: high quality, vanae teen 


low prices, and early deliveries. CARBORUNDUM 
can cut your costs 


can help you to meet them all. 


TRAFFORD PARK - MANCHESTER 17 + PHONE: TRAFFORD PARK 2381 


THE CARBORUNDUM COMPANY LIMITED - 
Enter No. 1021 on reply card 
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The large Compressor illustrated is typical of our ‘Comoblok’ 
range of machines. This range covers capacities from 500 — 
2,000 c.f.m. These machines are of the double-acting crosshead 
type, and are suitable for pressures up to 50 p.s.i.g. single 
stage, and 150 p.s.i.g. two stage. They are remarkable for 
their low power consumption and compact design. 

Send for Leaflet No. T29. 

The machine alongside is one of our Oil-free Range. These are 
available in capacities from 100 to 2,000 c.f.m., and at all 


pressures up to 150 p.s.i.g. They are specifically designed to 

fan e () deliver uncontaminated air, and have many special features 
incorporated which make them unique in this field of 
Compressors. Send for Leaflet No. T3l. 


The two smaller machines shown illustrate our ‘Uniblok’ and 
‘Twinblok’ Range, and cover capacities of from 50 to 400 c.f.m. 
at all pressures up to 120 p.s.i.g. These are of the single stage, 


single acting type, styled to give a neat appearance and 
are unrivalled for their low maintenance and space saving 


a n 
features. Send for Leaflet No. TI9. 
Tilghman’s have a complete range of Vacuum Pumps to offer 
in displacements from 500—2,500 c.f.m., and are capable of 


drawing 28” Hg. on a 30” Hg. barometer. 


Tilghman’s undertake the design and manufacture of special 
pr f purpose Air & Gas Compressors, Boosters, etc., and welcome 
an opportunity of quoting for complete installations. 


> 


Send for our 
informative 

and valuable leaflet 
on ‘Selection, 
Installation and 
Maintenance of 


Air Compressors” 


S/inited AIR POWER DIVISION 
C—~ BROADHEATH * ALTRINCHAM - CHESHIRE 





TELEPHONE: ALTRINCHAM 4242 (6 LINES) TELEGRAMS: TILGHMANS ALTRINCHAM 
A Member of The Staveley Coal and Iron Co. Ltd. Group Maser No, 1698 en coply card 
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SCREW COMPRESSORS 














@ High efficiency 

@ Built-in compression 
@ Oil-free delivery 

@ Compact 

@ Vibration-free 


To supplement their well known 
range of Roots type blowers, 
the Company announces the 

Type 220, a rotary positive 
displacement compressor fully 
developed and in production. 
Performance: 

Alr flows 200 to 400 cfm 

at pressures up to 30psi 


SIR GEORGE GODFRET & PARTMERS (ind) LTO. 


Sir George Godfrey & Partners (Ind) Ltd 


HANWORTH - MIDDLESEX - Telephone: FELtham 329) * Cables: Godfrepart - London - ASSOCIATED COMPANIES IN: MONTREAL - MELBOURNE & JOHANNESBURG 








Enter No. 1041 on reply card 
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CLASSIFIED ADVERTISEMENTS 


PUBLIC APPOINTMENTS - 


Lineage Rate. 


SITUATIONS VACANT - 


4/6 per line of approximately 6 words. 


TENDERS - 


Minimum 18/-. 


EDUCATIONAL - 


Inch Rate. 


There are reduced rates (i.¢., not on a pro rata basis) for advertisements of }-page (!2 column inches) and upwards, e.g., 4-page £29 10s 


FOR SALE - MACHINERY, etc., WANTED - AUCTION SALES - SITUATIONS WANTED - SUB-CONTRACTING - DESIGN SERVICES - FOR HIRE 


Lineage Rate. 


4/- per line of approximately 6 words. 


Minimum 16/-. 


Inch Rate. 


There are reduced rates (i.e., not on @ pro rata basis) for advertisements of 4-page (12 column inches) and upwards, e.g., d-page (25 10s 


Run-On and Semi-Displayed Styles. 


BUSINESSES and PREMISES - 
PATENTS - MISCELLANEOUS - AGENCIES - DIRECTORS - PARTNERSHIPS 


54/- per single column inch and pro rata. 
+-page £54 


48/- per single column inch and pro rata. 
4-page (46. Full page (90 


BUSINESS OPPORTUNITIES 


12 lines to | inch. 
Full page €/00. 


12 lines to | inch 


Both these styles are available for single column width advertisements of any depth up to !2 Inches. 


Displayed and Illustrated Styles. The minimum size for a Displayed advertisement is 3 inches single column, for an illustrated advertisement it is a 4-page (12 column inches) 
Thereafter the sizes for both progress in steps 3 inches deep across |, 2, 3 or 4 columns. 


Copy Dates. Tuesday for publication on Friday of the same week. 


Use of Box Number. 


2/- which includes forwarding of replies. 
If proofs are wanted, copy is required on Thursday for publication on Friday of the following week. 


Advertisements for publication should be addressed to:—Classified Advertisement Dept., ‘THE ENGINEER,” 28 Essex Street, Strand, London, W.C.2 
Urgent advertisements may be telephoned to CENtral 6565. 





PUBLIC APPOINTMENTS 
UNIVERSITY OF SYDNEY 


ASSOCIATE PROFESSORSHIP 
LECTURESHIPS 
SENIOR LECTURESHIPS (2) 
LECTURESHIPS (2) 
MECHANICAL ENGINEERING 


Applications are invited for an ASSOCIATE 
PROFESSORSHIP LECTURESHIPS/SENIOR 
LECTURESHIPS (2) and LECTURESHIPS (2) in 
MECHANICAL ENGINEERING, from graduates 
in Science or Engineering with strong research 
interests in any of the following : Analytical Methods 
in Applied Mechanics ; Kinematics and Theory of 
Machines Thermodynamics ; Combustion ; Fluid 
Mechanics Control and Information Theory ; 
Turbines and Rocket Propulsion ; Elasticity and 
other branches of Engineering Science. The available 
facilities include access to the High Speed Computer 
SILLIAC 

Applications close with the Registrar, University 
of Sydney, Sydney, Australia, on 3lst January, 1961 

For further information write to the Secretary, 
Association of Universities of the British Common- 
wealth, 36 Gordon Square, London, W.C 

E7339 





UNIVERSITY OF DURHAM 
CHAIR OF APPLIED MECHANICS 


Applications are invited for a CHAIR OF 
APPLIED MECHANICS tenable in the Newcastle 
Division This is a newly established post and will 
be the third Chair in the Department of Mechanical 
Engineering at Newcastle. The successful candidate 
will be required to take up duty on the Ist August 
1961, or such other date as may be arranged. Salary 
in accordance with the Professorial scale (£2600 to 
£3000 a year) with family allowance and member- 
ship of F.S.S.1 Further particulars may be 
obtained from the undersigned with whom applica- 
tions (12 copies) must be lodged not later than 
18th February, 1961 (Candidates outside the 
British Isles may submit one copy.) 

REGISTRAR, 

University Office 

46, North Bailey, 


Durham E7376 





OXFORD UNIVERSITY 
UNIVERSITY SURVEYOR'S OFFICE 
MECHANICAL ENGINEER 


in the University Surveyor's 


ENGINEER to 


There ts a vacancy 
Office, for a MECHANICAL 
co-ordinate the design of heating, ventilating and 
electrical equipment and plant in new building 
projects. He will be responsible under the Surveyor 
for liaison between departments and architects and 
specialist consultants, and will also be required to 
exercise a general supervision of the maintenance and 
repair of existing installations 

He must be a qualified mechanical or electrical 
engineer, or a graduate in engineerin Salary will 
be in the range £1500 to £1850 he successful 
applicant will be entitled to membership of the 
Federated Superannuation System for Universities, 
and would qualify for children’s allowances of £50 
per child per annum 

Further details and forms of application from the 
Surveyor to the University, The Malthouse, Tidmarsh 
Lane, Oxford E7375 





DUNDEE TECHNICAL COLLEGE 


MECHANICAL, CIVIL AND PRODUCTION 
ENGINEERING DEPARTMENT 


LECTURER, GRADE Ii 


Applications are invited from persons suitably 
qualified in one or more of the above-named tech- 
nologies for the post of a full-time LECTURER, 
GRADE Il 

Salary scale Grade If (a) (Hons. Degree or 
equivalent) : £900 by £40 to £1020 by £45 to £1200 
by £50 to £1550. Grade II (b): (Other approved 
qualifications) : £800 by £40 to £1000 by £45 to 
£1270 

Forms of application and further particulars may 
be obtained from the Clerk and Treasurer, 40 Bell 
Street, Dundee, and should be returned to reach him 
not later than two weeks after the appearance of this 
advertisement 7397 


PUBLIC APPOINTMENTS 


UNIVERSITY OF NEW SOUTH 
WALES 


AUSTRALIA 


ASSOCIATE PROFESSOR IN 
ELECTRICAL ENGINEERING 


The University invites applications for appoint 
ment to the position ASSOCIATE PROFESSOR 
in ELECTRICAL ENGINEERING in the School 
of Electrical Engineering, Kensington 

Salary will be not less than £A3179 p.a 

Applicants must possess a higher degree and 
preference will be given to those applicants who 
have specialised in the field of feedback control 
systems 

The appointee will be responsible to the Head of 
the School for undergraduate and postgraduate 
courses in automatic control and will be required to 
initiate and direct research 

Subject to the consent of the Council of the 
University, Associate Professors may engage in a 
lumited amount of higher consultative work 

Subject to satisfactory medical examination, the 
successful applicant will be eligible to join the super 
annuation scheme which provides a pension of up 
to £A1600 p.a 

Associate Professors are eligible for six months 
study leave on full salary after three years of service 
or twelve months after six years of service 

The University reserves the right to fill the position 
by invitation 

With the approval of the University and its 
bankers, married men may be assisted by loans to 
purchase a home 

First class ship fares to Sydney of the appointee 
and his family will be paid 

Four copies of the applications including the 
names of three referees and a recent photograph of 
the applicant, should be lodged with the Agent 
General for New South Wales, 56-57 Strand 
London, W.C.2, England, and a copy forwarded by 
airmail to the Appointments Section in an envelope 
marked “ University Appointment,’ Box 1, Post 
Office, Kensington, New South Wales before 27th 
January, 1961 E7390 





UNIVERSITY OF GLASGOW 


LECTURESHIPS IN 
MECHANICAL ENGINEERING 


Applications are invited for LECTURESHIPS 
IN MECHANICAL ENGINEERING, tenable from 
ist April, 1961, or such later date as may be ee 
Salary scale: £1050 t> £1850 per annum nitial 
salary above the minimum for those with suitable 
professional qualifications and experience. F.S.S.1 
and family allowance benefits 

Applicants should be qualified in 
following fields 

(i) Applied 
Control ; 

(ii) Applied Thermodynamics 

(iti) Engineering Materials (entirely new teaching 
duties) 

New laboratories and equipment provide excellent 
scope for teaching and research 

Forms of application and other particulars may 
be obtained from the undersigned with whom 
applications should be lodged not later than 3ist 


January, 1961 
ROBT. T. HUTCHESON 
Secretary of University Court 


one of the 


Mechanics, including Automatic 


E7395 





COUNTY BOROUGH OF 
BRIGHTON EDUCATION 
COMMITTEE 


BRIGHTON TECHNICAL COLLEGE 


ASSISTANT LECTURER (GRADE “8") 
IN MECHANICAL ENGINEERING 


Required as soon as possible ASSISTANT 
LECTURER (Grade “B™) in MECHANICAL 
ENGINEERING (Applied Heat and Thermo- 
dynamics). Degree in Engineering, A.M.1. Mech. 
or equivalent essential 9 . eiT rence desirable 

Salary scale £700 by £274 (15) by £374 to 
£1150 (men) plus graduate and training allowances 
and with increments for approved research, profes- 
sional or industrial experience 

Further particulars and forms of application from 
the undersigned, to be returned to the Principal, 
Brighton Technical College, Brighton, 7, within 


14 days. 
W. G. STONE, 
Director of Education 


54, Old Steine, ~ 
94 


Brighton. 


PUBLIC APPOINTMENTS 
UNIVERSITY OF SYDNEY 


SENIOR LECTURESHIP AND 
LECTURESHIPS IN CIVIL ENGINEERING 


Applications are invited for the following positions 
in the Department of Civil Engineering 

(1) ONE SENIOR _LECTURESHIP IN CIVIL 
ENGINEERING Candidates should have an 
honours degree and have had some experience of the 
design and construction of civil engineering works 

(2) TWO LECTURESHIPS IN CIVIL ENGIN 
EERING. Candidates should have an honours 
degree in Engineering 

The successful applicants, in addition to normal 
teaching duties, will be required to engage in research 
in some aspect of civil engineering and candidates 
should state the particular research fields in which 
they are interested 

The salary for a Senior Lecturer is within the 
range £A2550 by £95 to £3000 per annum ; for a 
Lecturer within the range £A1730 by £105 to £2435 
per annum. In each case cost of living adjustments 
will be allowed. The salary is subject to deductions 
under the State Superannuation Act. The commenc- 
ing salary will be fixed according to the qualifica 
tions and experience of the successful applicant 

Under the Staff Members’ Housing Scheme in 
cases approved by the University and its Bankers, 
married men may be assisted by loans to purchase 
a house 

Further particulars and information as to the 
method of application may be obtained from the 
Secretary, Association of Universities of the British 
Commonwealth, 36 Gordon Square, London, W.C.1 

Applications close, in Australia and London, on 
3ist January, 1961 E7399 





UNIVERSITY OF DURHAM 


KING'S COLLEGE, 
NEWCASTLE UPON TYNE, | 


LECTURER 


The Council of King’s College invite applications 
for the post of LECTURER in Hydraulics and 
Hydrology in the Department of Civil Engineering 

The commencing salary will be determined at a 
suitable point on the Lecturers’ Scale (£1050 to 
£1850 per annum) in accordance with the qualifica 
tions and experience of the successful applicant 
Family Allowance and F.S.S.L 

Applications (12 copies) including the names and 
addresses of three referees, should be submitted not 
later than Saturday, 4th February, 1961, to the 
Registrar of King’s College, from whom_ further 
particulars may be obtained E7401 


UNIVERSITY COLLEGE 
OF SWANSEA 


CHAIR OF CIVIL ENGINEERING 


Applications are invited for appointment to the 
CHAIR OF CIVIL ENGINEERING which will 
become vacant on March 31 next 

Particulars may be obtained from the Registrar, 
University College, Singicton Park, Swansea, to 


whom applications must be sent by January oe 








LANCASHIRE COUNTY COUNCIL 


SUPERVISO‘.Y CLERK OF WORKS 
FOR THE THEL\WALL BRIDGE 


Applications are nvited for the post of SUPER- 
VISORY CLERK OF WORKS FOR THE 
THELWALL BRIDGE—a high level viaduct with 
a steel superstructure carrying the Birmingham 
Preston Mot «way over the Manchester Ship Canal 
near Wai ring.on 

App'icants should have had extensive experience 
with a structural engineering firm as foreman or in an 
equivalen supervisory capacity in charge of the 
fat .cation and e:wuon of heavy bridge works 

Rate of pay : £940 by (4) £30 by (1) £35 to £1095 
plus 35s. per wee’. lodging allowance, commencing 
salary accordi~ g .o experience 

The durs’.on of the work is 18 months 
post carr prospect of a permanency 

The appointment is subject to the successful 
applicant bring passed medically fit 

App.ications quoting reference 109/15 should be 
submitted by 24th December, 1960 on a form obtain- 
able from Jemes Drake, B.Sc., M.L.C.E., M.1.Mun.E., 
F.inst.H EF. County Surveyor and Br 
P.O. Bo. No. 9, County Hall, Preston. E7338 


and the 


PUBLIC APPOINTMENTS 


FEDERAL GOVERNMENT 
OF NIGERIA 


SENIOR ENGINEER 


required by the Federal Institute of Industrial 
Research of the Ministry of Commerce and 
Industry to plan and design new equipment 
machinery and factory layouts, and help tw pre 
pare capital and operating cost estimates and 
feasibility studies for new factories or processes 
The officer appointed will also be expected to 
carry out engineering research and testing at 
the Institute in Oshodi near Lagos 


Candidates must possess an Honours degree 
in engineering or equivalent professional quali 
fication plus a minimum of 5 years’ practice as a 
professional engineer including engineering 
design, factory layout and cost estimating 
Experience in engineering research would be 
an advantage 


Appointment on contract for one tour of 12 
to 18 months in the first instance with prospect 
of extension. Salary in the scale £1710 wo £2040 
(including Inducement Addition), according to 
qualifications and experience Gratuity of 
£150 per annum on satisfactory completion of 
service Free passages for officer and wife 
Children's allowances while separated. Liberal 
home leave on full pay Income tax at low 
local rate. Quarters at low rent 


Write for application forms and further par 
ticulars within ten days of publication, stating 
age, qualifications and experience, to the 
Appointments Secretary, Federal Public Service 
Commission, Nigeria House, 9, Northumberland 
Avenue, London, W.C.2, quoting E.8/3 


SLOUGH CORPORATION 
BRIDGE CONSTRUCTION PROGRAMME 
BRIDGES ENGINEER 


The Corporation has a lengthy programme of 
Bridge Schemes and a vacancy arises in the Borough 
Engineer's Department for a BRIDGES ENGINEER 
to specialise in the design work involved The pro 
gramme involves the replacement or re-construction 
of at least 14 bridges and will be phased over a period 
of years 

The type of applicant sought (and to whom the 
vacancy is likely to be most attractive) is one in the 
35 to 45 age group who, having obtained varied 
experience by periodic change of post at home or 
abroad, now desires to settle in a permanent position 

This vacancy offers the prospect of continuing 
employment on an interesting programme of 
schemes, varying widely in size and type, together 
with the advantages of a Public Service Appointment 
provision of living accommodation, a five-day week 
and a superannuation scheme 

The post is an established one and the salary will 
be fined within the range £1455 to £1670 per annum, 
in accordance with J.N.C. Scale “ B.” 

Applications, stating age, qualifications, full 
details of experience and past and present appoint- 
ments, and the names and addresses of two referees, 
to reach the Borough Engineer, Town Hall, ns ae 
Bucks. by 28th December, 1960 E733 





CITY OF CARDIFF 


CORPORATION WATERWORKS 


APPOINTMENT OF ENGINEERING 
ASSISTANT 


Applications are invited from suitably qualified 
Civil Engineers for the permanent appointment of 
ENGINEERING ASSISTANT (A.P.T. Grade 
Ill-£935 to £1140 p.a.) on the staff of the Water 
Engineer and Manager 

general conditions and further details of this 
Appointment can be obtained from the Water 
Engineer and Manager, Municipal Offices, Orey 
friars Road, Cardiff, and applications stating age, 
previous experience and qualifications, together with 
the names of two referees, should reach the under- 
signed in envelopes appropriately endorsed, not later 
than Wednesday, 28th December, 1960 

S. TAPPER-JONES, 
Hall, Town Clerk. 
‘ar diff, 


December, 1960. E7343 
Classified Advts. continued on page 106 
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PUBLIC APPOINTMENTS 


LEICESTER NO. |. HOSPITAL 
MANAGEMENT COMMITTEE 


SENIOR ENGINEER 


Applications are invited for the post of SENIOR 
ENGINEER to be responsible to the Superintendent 
Engineer for the satisfactory operation and mainten- 
ance of the mechanical and electrical services at 
The Leicester Royal Infirmary (506 beds). Candi- 
dates should have completed an apprenticeship in 
mechanical engineering. or otherwise have acquired 
a thorough practical engineering training as distinct 
from a purely craft training 

Preference will be given to candidates having 
cither a Ministry of Transport and Civil Aviation 
First Class Certificate of competency in Marine 
Engineering, or a Certificate of Service as First 
Class Engineer, or a City and Guilds Technical 
certificate ia Plant Engineering (First Class), and 
have had previous experience in a supervisory posi- 
tion of hospital or similar mechanical and electrical 
services; and have a sound knowledge of the 
principles and practice of the efficient operation and 
maintenance of steam boilers, engines and other 
plant 


The salary will be on the scale of £715 rising by 
annual increments to £855 per annum, abated by 
£30 if without the requisite qualifications. The 
person appoisted may be required with other 
engineers to take part in an “On Call” rota. A 
house is available if required 

Applications, stating age, qualifications and 
experience and naming three referees to: Group 
Secretary, Leicester No. 1 Hospital Management 
Committee, The Leicester Royal Infirmary, within 


fourteen days of the appearance of this advertise- 
ment E7400 


CITY OF SHEFFIELD 
CITY ENGINEER AND SURVEYOR'S 
DEPARTMENT 





APPOINTMENTS 


Applications are invited from suitably qualified 


PUBLIC APPOINTMENTS 


ATHERSTONE RURAL DISTRICT 
COUNCIL 





POLESWORTH SEWERAGE AND 
SEWAGE DISPOSAL 
CONTRACT No. 3 


APPOINTMENT OF RESIDENT ENGINEER 


Applications are invited for the above appointment 
to supervise this Contract under the direction of the 
Council's Consulting Engineers. J. D. & D. M 
Watson, M.M.LC.E., Chartered Civil Engineers, 67, 
Tufton Street, Westminster, S.W.1 

The Contract includes the construction of sewage 
disposal works comprising reinforced concrete tanks 
and pumping station, ey filters, sludge 
drying beds, pipelines, roads and footpaths and of 
two outlying pumping stations and some four miles 
of sewers and pressure mains, of diameters from 
6in to 2lin, in spun iron, asbestos cement and 
concrete pipes, with concrete tube manholes 

The salary offered is £1200 per annum and the 
appointment will be terminable by two months’ 
notice on either side and will be subject to satis- 
factory service. Car mileage allowance will be paid 
on the Essential Users scale 

It is expected that the works will commence in 
February. 1961, and take 18 months to complete 

Applicants must have had considerable experience 
of similar work and should be Associate Members of 
the Institution of Civil Engineers or have comparable 
qualifications. Written application must reach the 
undersigned not later than 16th January, 1961, giving 
full particulars of age. qualifications and experience 
and at least two recent references 

G. CARLYON MAY, 
Council Offices, Clerk of the Council. 
Atherstone E7355 





METROPOLITAN WATER, 
SEWERAGE AND DRAINAGE 
BOARD OF 

NEW SOUTH WALES 


AUSTRALIA 


persons for the following appointments on the staff of 
the City Engineer and Surveyor —— 
(a) ASSISTANT CITY SURVEYOR—Grade 
“PF (£2015 to £2345 pa). (b) PRINCIPAL ENGINEERS 
ASSISTANT—Grade “ D™ (£1710 t> £1975 p.a.) 


(c) SENIOR ASSISTANT (Bridges)—Grade “B” 
(£1480 to £1670 p.a.). (d) SENIOR ASSISTANTS 
(Highways, Bridges and Traffic Engineering Sections) 
Grade A.P.T. V (£1310 to £1480 p.a.) 

Candidates for post (a) will be required to take 
charge of the Outdoor Works Section and must have 


Applications are invited from graduates or diplo- 
mates (preferably under 30 years of age) in Engin- 
eering for appointment to the Engineering staff of 
the Metropolitan Water, Sewerage and Drainage 
Board of New South Wales. Because of accommo- 


dation difficulties, vacancies exist only for single 
jood experience in the control of a large direct. men and married men without children 
abour organisation embracing extensive repair Minimum commencing salary £A1265 p.a. for a 
workshops. Candidates for post (b) must have @ diniomate and £A1383 p.a. for a graduate, with 


sound knowledge of highway design and recon- 
struction work in city centres 
Commencing salary for each post will be in accor- 
dance with experience and qualifications 
Consideration will be given if required to assistance 
with housing accommodation and removal expenses 
in suitable cases 
Superannuable posts, N.J.C. Conditions of Service, 
Medical Examination 
Applications, stating age, education and training, 
qualifications, experience, present and past appoint- 
ments (with dates and salaries) and quoting the names 
of two referees should be submitted to the under- 
signed by the 30th December, 1960 
JOHN HEYS, 
Town Clerk. 
E741 


Town Hall, 
Sheffield | 





PORT OF BRISTOL AUTHORITY 


ENGINEER-IN-CHIEF’S DEPARTMENT 
AVONMOUTH DOCKS 


AN ASSISTANT ENGINEER 
(MECHANICAL) 


Vacancy xists in ENGINEER-IN-CHIEP’S 
DEPARTME NT, AVONMOUTH DOCKS, for 
AN ASSISTANT ENGINEER (MECHANICAL). 

Salary Grade APT V: £1310 to £1480 p.a. 

Candidates should have served an approved 
apprenticeship and have had design experience. They 
should be Corporate Members of a recognised 
Engineering Institution, or eligible for Corporate 
Membership within two years 

Duties will include repair and maintenance of grain 
handling machinery, cranes. locomotives, pumps, etc. 
and preparation of specifications, estimates, etc. for 
new work 

Commencing salary within range quoted will 
depend upon experience. Post pensionable, medical 
examination and probationary period of six months 

Applicants must disclose whether they are related 
to a member of senior officer of Bristol Corporation. 
Canvassing disqualifies. 

Applications stating age, qualifications, experience, 
etc. and enclosing, if possible, comes of recent 
testimonials, to Engineer-in-Chief, Port of Bristol 
Authority, Avonmouth Docks, Bristol, by 10 a.m., 
3ist December. £7358 





MIDDLESEX COUNTY COUNCIL 


COUNTY ARCHITECT'S DEPARTMENT 


HEATING ENGINEERS AND ASSISTANTS 


HEATING ENGINEERS AND ASSISTANTS 
required (a) A.P.T. V (£1355 to £1525); (b) A.P.T. 
TV (£1185 to £1355); and (c) A.P.T. Ill (£1005 
to £1185). 

Established prescribed conditions. Candidates 
should have had wide experience in design of heating 
and ventilating installations. 


Application forms (s a.f.e.) from County Architect, 
wwe Anne's Gate Buildings, Dartmouth Street, 
Returnable by 10th January wee 


B.W.1 





incremental progression, subject to satisfactory 
service, to £A2025 p.a Progression beyond this 
rate is by appointment as vacancies arise 

The main requirement is for Civil Engineers, who 
have just completed training but consideration will 
also be given to those with some experience and to 
graduates and diplomates in Mechanical, Electrical 
and Chemical Engineering 

Appointees will be employed on the investigation, 
design, construction or maintenance of water, 
sewerage and storm-water drainage projects in the 
Sydney or Wollongong areas. No country service 
is involved 

Superannuation Scheme. Good leave conditions 

Successful applicants will be nominated for travel 
under the Assisted Passage Scheme. The cost of the 
passage is £10 per adult 

For further particulars and application forms, 
please write to Agent General for New South Wales, 
36, Strand, London, W.C.2, quoting No. 44/97 

E7373 





COUNTY BOROUGH 
OF BRIGHTON 





WATER DEPARTMENT 





ASSISTANT ENGINEER 
GRADE A.P.T. iV 


Waterworks Department has vacancy for ASSIS- 
TANT CIVIL ENGINEER, Grade A.P.T. IV. 
(£1140 to £1310) 

Suitably qualified applicants should have good 
general Waterworks experience. Appointment is 
superannuable, terminable by one month's notice on 
either side and subject to medical examination. 
$0 per cent of removal expenses refunded 

Application forms from Waterworks Engineer, 12 
Bond Street, Brighton. to be returned to him suitably 
endorsed by 30th December, 1960. Canvassing will 
disqualify. 

Ww. O. DODD, 
Town Clerk. 
£7298 


Town Hall, 
Brighton. 





CIVIL SERVICE COMMISSION 


PATENT EXAMINERS AND 
PATENT OFFICERS 


ATENT EXAMINERS AND PATENT 
OFFICERS. Pensionable posts for men or women 
for work on the examination of Patent applications. 
Age at least 2! and under 29 (36 for Examiners), 
with extension ‘or regular Forces service and Over- 
seas Civil Service. Qualifications : normally first 
or second class honours degree in physics, chemistry, 
engineering or mathematics. or equivalent attainment, 


or professional “It Ta eg. A.M.1LC.E., 
M.1.Mech.E.. A.M.1LE.E., R.1.C. london 
salary : £655 to £1460; WE for starting pay 


above minimum Promotion prospects. Write 
Civil Service Commission, 17, North Audley Street, 
London, W.1, for application form, quoting S/128/60, 
and stating date of binh. Closing date 3ist Nec- 
ember, 1960. E7364 


Dec. 16,1990 THE ENGINEER 


PUBLIC APPOINTMENTS 





FEDERAL GOVERNMENT 
OF NIGERIA 
CHIEF ENGINEER 
required for the Federal Institute of Industrial 
Research of the Ministry of Commerce and 
Industry at Oshodi near Lagos, to plan and 
co-ordinate the engineering work of the Institute 
as regards the provision, operation and main- 
tenance of buildings and utility service plant ; 
also as regards the design, construction and 
modification of machinery and equipment. 
The officer appointed wil! be required to prepare 
scheme layouts and specifications for factories 
or processing units based on the work of the 
Institute, as well as preparing capital and operat- 
ing cost estimates and feasibility studies for 
new factories or processing units. He will also 
be expected to undertake engineering research 
and testing 


Candidates must possess a degree in Engin- 
eering of a recognised University or equivalent 
professional qualification, plus a minimum of 
10 years’ practice as a professional engineer 
including experience in process plant, design 
operation, estimating and the control of staff. 
Experience in an underdeveloped country 
would be an advantage. Men and women 
candidates may apply 


Appointment on contract for one tour of 12 
to 18 months in the first instance with prospect 
of extension. Salary fixed at £2292 per annum 
Gratuity of £150 per annum on satisfactory 
completion of service. Free passages for officer 
and wife. Children's allowances while separ- 
ated. Liberal home leave on full pay. Income 
tax at low local rate. Quarters at low rent 


Write for application forms and further 
particulars within ten days of publication, 
Stating briefly age, qualifications and experience, 
to the Appointments Secretary, Federal Public 
Service Commission, Nigeria House, 9 North- 
umberland Avenue, London, W.C.2, quoting 


E.11/3 
E7372 





GLANTAWE HOSPITAL 
MANAGEMENT COMMITTEE 


ADELINA PATTI HOSPITAL 
PENYCAE, SWANSEA VALLEY 
ASSISTANT ENGINEER 





Applications are invited for the post of ASSIST- 
ANT ENGINEER at the above hospital 

Candidates must have served an apprenticeship in 
mechanical engineering and it is desirable that they 
should hold an Ordinary National Certificate in 
mechanical engineering which includes Heat and 
Heat Engines as a subject and preferably an endorse- 
ment in the Principles of Electricity or a Second 
Class Certificate of Competency in Marine Engin- 
eering 

The conditions of service and salary will be as 
laid down by the Whitley Council, ic. £605 by £25 
(4) by £30(1) to £735 p.a. The Committee can grant 
one increment above the minimum in respect of 
relevant experience since the completion of practical 
training. The post is subject to the National Health 
Service Superannuation Regulations and to one 
month's notice on either side 

A house is available at a reasonable rental. 

Application forms are available from the under- 
signed at Glantawe H.M.C., St. Helen's Road, 


Swansea, to whom they should be returned by 
Saturday, 31st December, 1960. 
T. E. JONES, 
E7294 Group Secretary. 





MANCHESTER CORPORATION 
WATERWORKS UNDERTAKING 


DEPUTY ENGINEER AND MANAGER 





Applications are invited for the appointment of 
DEPUTY ENGINEER AND MANAGER of the 
Manchester Corpuration Waterworks Undertaking. 
Applicants should be Civil Engineers with adminis- 
trative experience, preferably having a wide experi- 
ence of the design and construction of large civil 
engineering works for water supply. 

Commencing salary £3095 per annum, rising by 
annual increments of £100 to £3395 per annum. 

Details of appointment and application forms 


(returnable by 3ist December, 1960) from the 
Secretary, Waterworks Department, Town Hall, 
Manchester 2. E7356 


PUBLIC APPOINTMENTS 





MERSEY DOCKS AND 
HARBOUR BOARD 


ASSISTANT ENGINEER-IN-CHIEF 


Applications are invited for appointment to the 
above post at an initial salary up to £3000 per 
annum, depending on qualifications and experience 
Candidates must be fully trained and qualified Civil 
Engineers with wide experience in the design and 
execution of port works and at present hold a senior 
position with a Port Authority or Contractor 

There is a prospect of early promotion to the 
post of Principal Assistant and candidates must 
therefore possess good executive and administrative 
ability as well as high technical qualifications. 

After a satisfactory probationary period the 
person appointed would be subject to the Board's 
Conditions of Service 

Applications should be received by 
signed not later than the 30th January, 


the under- 
1961 and be 


marked “ Assistant Engineer-in-Chief.’ 
A. S. MOUNTFIELD, 
Dock Office, General Manager and Secretary 


Liverpool, 3 E7350 





COUNTY BOROUGH 
OF HUDDERSFIELD 


WATERWORKS DEPARTMENT 
DEPUTY ENGINEER 


Applications are invited for the appointment of 
DEPUTY ENGINEER in the Waterworks Depart- 
ment 

Salary : £1560 per annum rising by four annual 
increments to £1810 per annum. The appointment 
is subject to the provisions of the Local Government 
Superannuation Acts and the successful candidate 
will be required to pass a medical examination. 

Applications, stating date of birth and full par- 
ticulars of qualifications and experience, with names 
and addresses of three referees, to be received by 
the undersigned not later than 14th January, 1961 
HARRY BANN 

Town Clerk. 
E7389 


Town Hall, 
Huddersfield 





CIVIL SERVICE COMMISSION 


CIVIL, STRUCTURAL, AND 
PUBLIC HEALTH ENGINEERS 


CIVIL, STRUCTURAL AND PUBLIC HEALTH 
ENGINEERS Pensionable posts for men and 
women at least 25 and under 35 on Ist January, 1960 


(extension for regular Forces service, Overseas Civil 


Service, established civil service and temporary 
Government service as Civil, Structural, or Public 
Health Engineer). Candidates must have achieved 


Corporate membership of an appropriate professional 
Institution or have passed examinations necessary 
for attaining such membership London salary 

£830 to £1125 according to age, rising to £1300 
Promotion prospects Write Civil Service Com- 
mission 17, North Audley Street, London, W.1, 
for application form, quoting S/64-66. Closing date 
3ist December, 1960 E7365 


SCIENTIFIC CIVIL SERVICE 





(A) SENIOR SCIENTIFIC OFFICERS 
(8) SCIENTIFIC OFFICERS 


The Scientific Civil Service needs men and women 
for pensionable posts as (a) SENIOR SCIENTIFIC 
OFFICERS, and (b) SCIENTIFIC OFFICERS in 
all major scientific fields, including 

PHYSICS 
ENGINEERING 
CHEMISTRY 
METEOROLOGY 
MATHEMATICS and 
BIOLOGICAL SUBJECTS. 

Age limits : (a) at least 26 and under 32; (b) at 
least 21 and under 29. Extension for regular Forces 
service and Overseas Civil Service. Qualifications : 
normally a degree, or a Diploma in Technology, with 
first or second class honours in science, mathematics 


or engineering, or equivalent attainment ; addition- 
ally for (a) at least 3 years’ relevant post-graduate 
experience. Selection by interview London 


salaries : (a) £1330 to £1640; (b) £730 to £1205 ; 
provision for starting pay above minimum. Promo- 
tion prospects. Write Civil Service Commission, 
17, North Audley Street, London. W.1, for applica- 
tion form, quoting (a) S/53/60 ; (b) S/52/60. connne 
date 3ist December, 1960. 7363 





COLLEGE OF ADVANCED TECHNOLOGY, BIRMINGHAM 


Applications are invited for the following posts : 


SENIOR LECTURER in MECHANICAL ENGINEERING 


(Specialising in Mechanics of Machines or Machine Design) 


LECTURER in MECHANICAL ENGINEERING 


subjects including Engineering Drawing 


SENIOR LECTURERS £1,550 to £1,750. 
Lecturers £1,370 to £1,550 


Salary Scales : 


Further particulars and forms of application from the Bursar, College of Advanced Technology, 
Gosta Green, Birmingham, 4. Applications to be received within 14 days of this advertisement. 


Please quote E. 


K. R. PILLING, Clerk to the Governors. 
E7369 











THE ENGINEER Dec, 
TENDERS 


BIRMINGHAM TAME AND REA 
DISTRICT DRAINAGE BOARD 


MINWORTH NEW WORKS— 
MECHANICAL EQUIPMENT 


SECONDARY SLUDGE DIGESTION 
PLANT—CENTRIFUGAL PUMPING SETS 


TENDERS ARE INVITED as a Sub-Contract 
on a lump sum basis for the MANUFACTURE 
and/or SUPPLY, DELIVERY, ERECTION on 
foundations to be prepared by the Main Contractor 
when chosen, SETTING TO WORK and MAIN- 
TENANCE for a period of twelve months after 
being brought into use of 

Three 1500 g.p.m. Unchokeable type Centrifugal 

Pumping Sets ; 

Two 140 g.p.m. Medium Pressure Effluent 

Wash Water Centrifugal Pumping Sets 

Three 70 g.p.m. Unchokeable type Centrifugal 

Sump Pumping Sets, with Motor Control Gear, &c 

The successful Tender will be the subject of a 
Nominated Sub-Contract with the Main Contractor 
when chosen 

Sub-Contract documents may be obtained from 
the Engineer to the Board, Rookery Park, Erdington, 
Birmingham, 24 

Tenders in the envelope provided must be delivered 
to the undersigned not later than first post on 
Monday, !6th January, 1961 

The Board is not bound to approve for nomina- 
tion the lowest or any other Tender 

ARTHUR J. WRIGHT, 

Clerk's Office, Clerk to the Board 
Lombard House, 

Great Charles Street, 


Birmingham, 3 E7357 





CITY OF LEEDS 
WATERWORKS DEPARTMENT 


THRUSCROSS IMPOUNDING 
RESERVOIR SCHEME 


TENDERS are invited for the CONSTRUCTION, 
COMPLETION and MAINTENANCE of a CON.- 
CRETE DAM, ROADS and OTHER WORKS 
connected therewith, situate at Thruscross, near 
Harrogate, Yorkshire 

Contract documents and General Arrangement 
and Detail Drawings are available for collection 
from the undersigned upon payment of Ten Guineas 
deposit (cheques payable to “ Leeds Corporation “) 
returnable on receipt of bona fide Tender and return 
of all Contract documents 

Tenders, accompanied by a list of names of 
employers for whom comparable work has been 
carried out. enclosed in plain sealed covers addressed 
to the Town Clerk and endorsed “ Tender for Thrus- 
cross Dam,” must be delivered at the Town Clerk's 
Office, Room 57, Civic Hall, Leeds, 1, not later than 
12 noon on Tuesday, the 3ist January, 1961 

KENNETH L. FORSTER, M.LC.E., 
General Manager and Engineer. 
Waterworks Department, 
Civic Hall, 
Leeds, 1. E7262 


16, 1960 


TENDERS 
INDIA SUPPLY MISSION 


TENDER ENQUIRY NO. SE. 279 


The Office of India Sescte Mission, 2536, Massa- 
chusetts Avenue, N.W., Washington 8 D.C 
United States of America invites TENDERS for 
the following : 

TENDER ENQUIRY No. SE.279 
For the SUPPLY of COOLING TOWERS 
required by Damodar Valley Corporation for 
Chandrapura Thermal Power Station 

Specification, &c., relative to the above Tender 
enquiry can be obtained from the Co-ordination 
Branch, India Store Department, Bromyard Avenue, 
Acton, W.3, at a cost of £1 Is. Sd. per Tender, and 
is not refundable. Tenders are to be returned direct 
to India Supply Mission, 2536, Massachusetts 
Avenue, N.W. Washington 8, D.C., United States 
of America so as to reach them by 13th January, 
1961 

Specimen copy of the above enquiry can be seen 
at India Store Department, Engineering Branch, 
Bromyard Avenue. Acton, W.3, under the noes 
reference S.3844/60/NSC/ENG.2 E7370 





EDUCATIONAL 











A.M.IMECH.E., 8.SC., City and Guilds, &c., 
Guarantee Postal Courses for all Exams. and Tech- 
nical Divisions from Elementary to Degree standard 
including Automation Techniques. Approximately 
95 per cent. successes 148-page prospectus, free 
on request.—B.1.E.T. (Dept. 22), 29, Wright's Lane, 
London, W.8 Elli4e 








SITUATIONS VACANT 


APPLICANTS ARE ADVISED TO SEND 
COPIES NOT ORIGINALS OF THEIR TESTI- 
MONIALS UNLESS OTHERWISE REQUESTED. 


ASSISTANT 
WORKS ENGINEER 


Age 22-30, minimum qualifications, graduate 
M.1.Mech.E., required by Marinite Ltd. (a member 
of the Cape Asbestos Group of Companies) for 
maintenance and development work Excellent 
opportunities of advancement; salary dependent 
on qualifications and experience. Pension scheme 
Write or phone SPRingburn 6144 for interview ; 
Plant Manager, Marinite Ltd., Germiston Works, 
Petershill Road, Glasgow, N.1 E7386 A 








A SMALL OLD-ESTABLISHED ENGINEER- 
ING COMPANY in Central London, requires a 
capable and qualified ENGINEER who would be 
able to prepare schemes, supervise the designing 
and costing of check weighing, auto sacking and 
such like installations. Mechanical, electrical and 
electronic knowledge necessary. The company 
wishes to obtain the services of an energetic man 
who, after a period to prove his suitability, could be 
appointed to the Board as a Technical Bwereps 
Fullest particulars to BOX No. E3122, = 
Engineer 








BOOKS and PUBLICATIONS 











BOOKS » 


| MALET STREET - 








ENGINEERING 
and allied subjects 


* 
NEW EXPANDED TECHNICAL DEPT. offers widest 
selection of books on these and similar subjects 


DILLON’S UNIVERSITY BOOKSHOP LTD. 
LONDON - 


W.C.1 (MUSeum 2128) 


Enter No. 1071 on reply card 





SITUATIONS VACANT 


ADDITIONAL TECHNICAL STAFF required 
by progressive firm pleasantly situated in Warwick 
The Company has trebled production over the past 
2 years and applications are invited from men aged 
25-35 wishing to join a company where opportu- 
nities of advancement are good Salary range 
£850 to £1200 
1. CHIEF ASSISTANT TO PLANNING EN- 
GINEER with knowledge of production machin- 
ing of cast-iron and non-ferrous metals, press 
work and sheet metal work Knowledge of 
electrical work advantageous. Work will eniail 
introduction of new methods of production 
including estimating of method costs 
PLANNING ENGINEER Work will entail 
planning from blueprint stage through prototype 
to production stage, and will include investiga- 
tion of faults. Should have O.N.C. or equivalent 
WORK STUDY ENGINEER Work will 
include the application of Work Study principles 
to machine and assembly shops and cast-iron 
foundry Applicants should have at least three 
years’ experience in Work Study 
Positions are pensionable and carry senior staff 
status.— Applications, giving full details of experi- 
ence, qualifications and present salary to Personnel 
O.Ficer, BDX No. E3127 The Engineer A 
AN ASSISTANT PLANT AND MACHINERY 
VALUER required by a well-known London firm 
of Industrial Surveyors. Good prospects. Pension 
Scheme Apply, stating age, experience and salary 
required to BOX No. E3126 The Engineer . 
ASSISTANT CHIEF ENGINEER required for 
Engineering Office on North East Coast. The work 
of the Company is connected with the design and 
construction of industrial power stations and general 
mechanical’electrification work and demands a 
knowledgeable and keen man between 35 and 45 
years of age. The applicant must be a graduate or 
chartered mechanical/electrical engineer used to 
leadership and with a good experience in Contract 
work. Ability to work harmoniously yet firmly with 
existing staff is essential. Contributory Superannua- 
tion Scheme in operation.—Reply, giving full details 
of present salary and previous experience to BOX 
No. E7286, “ The Engineer.” A 
CHIEF DRAUGHTSMAN. Pirst class designer 
required for this post with firm of General Engineers 
in Bristol. Good knowledge of design of Pressure 
Vessels and stainless steel fabrications, with par- 
ticular reference to the requirements of BS.1500. 
This will be a well paid position for the top class man. 
—BOX No. £199, “ The Engineer.” A 


CHIEF DRAUGHTSMAN 


A large paper-converting company in the 
S.W. London area requires a Chief Draughts- 
man to take charge of the drawing office in its 
engineering development unit 


candidates should have 
paper-converting 
ancillary 


It is essential that 
experience in the design of 
machinery and of special machinery 
thereto 


£1250 to £1500 dependent on 
extent of experience. Promotional possibilities 
in the group, contributory pension scheme, free 
life assurance.—Full details of qualifications 
and experience to BOX No. E7354, “ The 
Engineer.” 


Starting salary 





CHIEF DRAUGHTSMAN 


required by MIDLAND SILICONES LTD. at 
the factory at Barry, Glam. Hs: will supervise 
and control the Company's Drawing Office 
Candidates should possess H.N.C. in mechan- 
ical engineering and have sound drawing office 
experience, preferably in the Chemical industry 
Age 30-40. Midland Silicones Ltd., a member 
Company of the Albright & Wilson Group, is 
a rapidly growing company in a new field of 
chemical products. The works are situated in a 
leasant locality. Good commencing salary 
on-contributory pension and housing schemes 
are in operation 


Staff Officer, 

Group Personnel Department, 
ALBRIGHT & WILSON LTD., 
! re AN Green, 

London, S.W.1, 

quoting Ref. No. 49 


Apply 


E7353 a 











ORDER YOUR COPY NOW! 


** A complete library in two volumes . . 


ENGI 


KEMPE’S 


YEAR-BOOK 


” 
. 


NEERS 
the Editor of “ The Engineer *’ 


1961 Edition price 87/6 (plus postage 2/6) 


from technical booksellers or direct from the publishers 


Kempe’s Engineers Year-Book, 28 Essex Street, Strand, London, W.C.2 
Telephone : CENtral 6565 








Enter No. 1072 on reply 


Edited under the direction of 


CONSTRUCTION DEVELOPMENT 
ENGINEER 


An engineer is required with minimum quali- 
fication of O.N.C. in engineering with drawing 
office and design experience. Some experience 
of plant erection and supervision would be an 
advantage and the successful candidate should 
possess tact, intelligence, initiative and drive 
Age 30-45 


The position would initially be in Northern 
Ireland. Good working conditions. Assistance 
given with housing Contributory Pension 
Scheme 


Apply to BOX No. E7351, “ The Engineer.” 





CHEMICAL ENGINEERING 
DRAUGHTSMAN 

£1000 per annum post is vacant in very pleasantly 
situated large factory in the North-West, near to the 
sea. The post is permanent and pensionable. Minimum 
requirements H.N.C. and good background ex 

ence in chemical or allied industries. —Apply x 
No. E3115, “ The Engineer.” A 
CIVIL ENGINEERING ASSISTANT required 
in the London office of Norman & Dawbarn, 
Architects and Consulting Engineers, for Civil 
Engineering work associated with various building 
projects, including airports and factories Age 
preferably between 25 and 35.— Written applications 
must give age, experience, qualifications and salary 
required, to: Norman & Dawbarn, 7, Portland 
Place, London, W.1 E3125 a 
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CHIEF PLANT ENGINEER, 
experienced in Air Conditioning Automatic 
Oil-fired Boilers, Steam, Hot Warer Plant and 
Electrical Equipment required by West End Hotel 
A knowledge of Costing and Preventative Mainten- 
ance desirable. Applicants should possess a U niver- 
sity degree or equivalent consideration will be 
given to ex-Merchant Navy Engineers who hold 
appropriate B.O.T. Certificate. Salary upwards of 
£1500..Particulars and Salaries earned to BOX 
No. E7393, “ The Engineer.” A 


DESIGNER DRAUGHTSMAN. Arthur Guin 
ness Son & Co. (Park Royal) Ltd., have a vacancy 
on their permanent staff for an Engineering Draughts- 
man. Applicants, aged 28/35 years, should have at 
least a National Certificate in Mechanical Engi 
neering, together with works and drawing-office 
training. Experience in design, and detail work in 
some of the following fields is essential : Chemical 
and process plants, services, refrigeration, plant 
layout, mechanical handling plant and general 
mechanical engineering Commencing salary 
£950 to £1050, depending upon age and experience 
Non-contributory pension scheme and excellent 
amenities.—Applications stating age articulars of 
experience etc., should be sent in confidence tp the 
Personnel Manager, Authur Guinness Son A&A Co 
(Park Royal) Ltd., Park Royal Brewery, London 
N.W.10 E7342 a 
DRAUGHTSMAN, aged 25-35, required for 
varied plant development work. H.N.C. (Mechan- 
ical) and knowledge of plant layout and pipework 
essential. Permanent and progressive post. Super- 
annuation and profit sharing »schemes.—Applications 
to: Personnel Manager, tw Berk & Co. Lid., 
Canning Road, London, E ‘3° E7328 a 


ots group 0-45, 


DRAUGHTSMEN 


Design, Detailing and Development Draughts 
men urgently required for an expanding Com 


pany manufacturing high quality mechanical 


handling machine tools and specialised equip 


ment. First class rates of pay are offered to the 


right men and the positions are permanent, 


progressive and pensionable. —Applications in 


the first place should be sent to the Personne! 


De Bergue Machine Tools Limited, 


Manager, 


West Gorton, Manchester, 12 





ENGINEERS 

An attractive vacancy exists for an Assistant 
in the Chief Engineers Department of a national 
organisation having foodstuffs factories through 
out the country and Head Offices pleasantly 
situated in Surrey 

The work, which is both varied and interesting, 
is primarily concerned with implementing pro- 
posals for extending or modernising factory 
equipment. There is ample scope for initiative 
and original thought ; assistants are expected to 
work with the minimum of supervision. A suit 
able man will be able to carry major projects 
through from initial outline plans to completion 
of the actual work 

Applications are invited from men in the 
26-35 age groups who have had a thorough 
training either by apprenticeship or pupilship 
in mechanical or chemical engineering; backed 
by technical education to not less than H.N.¢ 
level Further experience in a relevant field, 
such as factory planning, factory services, food 
machinery, refrigeration or boiler house engin- 
ecring would be a useful asset 

Write, in complete confidence, 
chronological account of education, 
experience, qualifications and salary required 
to the Personnel Officer, BOX No. E7347, 
“The Engineer.’ All previous applications 
have been considered 


giving «4 
training, 





FOUNDRY PRODUCTION ENGINEER 
required. Must be a first class Foundry man able to 
organise and deal with output from receipt of order 
in the Foundry to despatch of dressed castings 
Please state age, experience and salary required to 
Works Manager, Crossley Bros. Ltd., Openshaw 
Manchester, I! 7380 a 
FRENCH, ITALIAN AND SPANISH TRANS. 
LATORS with good technical and engineering 
knowledge are invited to apply for permanent well 
paid positions with the Production Engineering 
Research Association. Preference will be given to 
translators with additional langua Applications 
to the Secretary (1.787), PERA, Melton Mowbray, 
Leics E7327 a 
INDIA. Applications are invited from wel! qualified 
and experienced tool designers for a post with an 
Engineering Company in India The Company is 
situated near Bombay and is engaged in the manu- 
facture of Fuel Injection Equipment The post is 
initially for one year but may well become permanent 
The man appointed will be in char of a wol 
drawing office and will be responsibie for the design 
and specification of tooling for batch production of 
precision components.—Further details and appli- 
cation forms may be obtained from the Personnel 
Officer, Bryce Berger Limited, Hucclecote, Glou- 
cester Exlt7 a 
MECHANICAL ENGINEER. Opportunity occurs 
for Graduate or Corporate Member of the 1.Mech.E 
between 35 and 40 years of age, to assist in the 
Management of a large progressive old-established 
mass production engineering works in the North 
Midlands. The Company is of a repute 
with several factories and produces a hi recision 
product. Candidates must have ha rst-class 
production experience, personality and tact 
and be capable of fitting into and taking part in the 
management and production administration of a 
large modern organisation. Good opportunity for 
a candidate who can measure up to the above 
uir Good cond and p scheme. 
“kept stating age and full particulars of experi- 
on ifications and salary expected, to 
BOX No E7384, “ The Engineer.” A 


Classified Advts. continued on page 108 
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MANAGER for medium-sized Engineering Works 


in S.BE. London. The post will entail responsibility 
for Production, Design and Drawing Office and 
Works Administration The person appointed 


should be 30-35 years oid and have sound technical 
and practical knowledge of M.S. Fabrications 
Machining, Fitting and Assembly Work. Experi- 
ence of Hydraulic Press construction and/or Stainless 
Stee! and Aluminium fabrications would be an added 
qualification. — Write, giving full details of experience, 
ualifications and salary to BOX No. E3104, “ The 
“ngineer A 


MECHANICAL ENGINEER 


MAY & BAKER, LTD., Dagenham, Essex 
seek « Mechanical Engineer (preferably within 
the age range 25-30 years) to specialise in the 
Design and Layout of Plant for the Manufacture 
and Packaging of Pharmaceutical Products 
Candidates with good engineering qualifications 
and some previous experience in this field 

referred There is a Life Assurance and 

‘ension Scheme in operation. Apply in writing 
with full details to the Personne! Officer quoting 
Reference No. 208/60 


E7359 A 





MECHANICAL ENGINEER 


Applications are invited from mechanical 
engineers, with experience of maintenance and 
planning, for a large factory in Northern Ireland 
Candidates should preferably have a degree in 
engineering or be a member of a corporate 
body. Some experience in drawing office work 
and maintenance planning ss desirable 
30-35 is a contributory 


Age limit is There 


pension scheme and assistance is given with 
housing if required 
Please write in confidence, stating age and 


experience to BOX No. E7366 The Engineer 


A 


MECHANICAL ENGINEER required as Esti 


mator in London Sales Office of Birmingham Gear 


Manufacturers. O.N.C. Standard, worksho, appren 
ticeship with Drawing Office experience desirable 
77.96 


Excellent prospects for young engineer aged 2 


Apply with full particulars to London Manager, 
BOX No. E7392 The Engineer “ 
QUALIFIED ENGINEER required for project 


work concerned with major installations and develop- 


ment of plant for the Roadstone Industry The 
work covers all aspects of Engineering Applicants 
should be between 25 and 35 and hold a University 
degree in Engineering Ability to progress work 


through to completion on own initiative and able to 
negotiate at ail levels essential Experience in 
materials handling or a similar field is desirable, but 
lack of this experience will not necessarily disqualify 
an outstanding candidate This is a senior appoint- 


ment and has exceptional career prospects Some 
travelling in the U.K. will be involved and a car 
will be provided.-Written applications, containing 
full details should be sent to the Development 
Manager, Tarmac Roadstone Limited, E ttingshall 
Wolverhampton 

E7378 a 
SENIOR MECHANICAL ENGINEER. A large 
light precision Engineering Company situated in a 
pleasant area of the East Midlands, requires a senior 
engineer in the Technical Department The work 


involves design contact with customers engaged in a 
variety of engineering industries relating to the use 
of the Company's products. This is a senior appoint 


ment and there 1 opportunities for advance 


are good 


ment An excellent pension scheme is in operation, 
together with good working conditions and recrea 
tional facilities Applicants should have a degree 


in Mechanical Engineering or equivalent professional 
qualificatior, genera! design experience, and be under 
40 years of age Applications, giving age, educatior 
qualificauons experience and salary required, 
should be sent to BOX No. £7383 The Engineer 

A 


SIR WILLIAM HALCROW 
& PARTNERS 
Consulting Engineers 
ASSISTANT ENGINEERS with 
experience in civil engineering for 


require several 


from | to 7 years 


Hydro-clectrc and other design work in their 
London office Apply with full details of qualifica 
tions and experience to Alliance House, Caxton 


Street, London, 5.W E7379 a 


TECHNICAL SALES ENGINEER. A tra 


mechanical engineer in the age group 25-35 is required 


ved 


to handle techaiwce!l correspondence in connection 
with all types of mechanical power transmissior 
H.N.C. is & minimum qualificatior The successful 


applicant will be required to maintain close liaison 
with customers at a high technical level and a pleas 
ing personality is an essential requirement W rite 
giving details of experience and salary required to 
TWIFLEX COUPLINGS LTD The Green 
Twickenham, Middx E7796 a 
TECHNICAL SALES REPRESENTATIVE for 


London area required by Glasgow company manu 
facturing capital equipment for Process Industries 
including Chemical, Plastics, Food Processing and 
Textile Industries. Must be a trained Engineer with 
practical experience and able to negotiate large 
contracts with top executives. Good Pension scheme 
Car provided...BOX No. £3123 The Engineer \ 





SITUATIONS FILLED | 





APPLICANTS TO “BOX NUMBERS HAVE NO MEANS 
OF DISCOVERING WHETHER THEIR APPLICATIONS 
HAVE BEEN REJECTED OR MAY STILL BE UNDER CONSI- 
DERATION. © “BOX NUMBER” ADVERTISERS WILL 
ADVISE US WHEN A SITUATION HAS BEEN FILLED, WE 
SHALL BE PLEASED TO PUBLISH FREE A NOTE TO THis 
EFFECT WITHOUT DISCLOSURE OF THEIR NAME 


Dec. 
SITUATIONS VACANT 


16, 1960 


have been retained to advise on the following appointments for 





find men who have the potential to fill more senior jobs in the future 


The following additional appointments are now to be filled 


CONTRACT ENGINEER Chemical Engineering Group 


To control the preparation of tenders and engineering execution of To carry o 


contracts for the gas, oil and chemical industries, to negotiate with 
mechanical 
Age 1 to 40 % to 45 


engineering 


customers, and personally to direct a section of 


draughtsmen 
Ref. G.3303 


designers, estimators and 


B.Sc.Eng. or A.M.1.Mech.I Ref 


SENIOR DESIGN ENGINEER 
Vessels 


To lead a section of 6 persons designing—from general idea to plete to 


and 
B.Sc.Eng. or 


bunkers, silos 
4s 


final specification and drawings -storage tanks 


Ww t tration 





lorry mounted 


4.M.1.Mech.E. or 


pressure vesseis 
AM.LC.E. Ref Age : 30 to 45 


SENIOR DESIGN ENGINEER 
Low Temperature 


Storage Group 


MECHANICAL ENGINEER Storage Group 





| Candidates can be interviewed in London, Darlington or Glasgow 


MANAGEMENT SELECTION LIMITED 





progressing of contracts 
mators and draughtsmen 
Professional 


specification 


Engineering Institutes. Ref 


Please send brief details in confidence quoting the appropriate reference number to 





PRODUCTION CONTROLLER 


MANAGERIAL APPOINTMENTS, LTD. 


retamed to select candidates for the position of Production Controller with a 5 
medium engineering company in the North of England 


Age 30-35 


Candidates must be qualified A.M.1.Prod.E., preferably with an appropriate University degree 
and be able to produce evidence of suitable experience in modern Production techniques and 
management at high level 

The position calls for qualities of leadership 
measure of technical competence 


have beer yrominent 


and administrative skill, in addition to a full 


The successful candidate will be responsible to the Production Director for all aspects of 


production control in a large engineering works 


Salary £2,000 p.a. upward 


Pension Scheme and other 


Candidates should reply in under ref. PC MA/ENG 
qualifications, expenence and recent carnings, to 


MANAGERIAL APPOINTMENTS, LTD., 
Brook House, Park Lane, London, W.!. 


Every application will be acknowledged 


with excellent prospects benefits 


confidence Stating age, education 


E7402 a 











CONTRACT ENGINEER 


ut administrative work in the preparation of tenders and 


G.3308 


Storage Group rWO RESIDENT ENGINEERS 


To take charge of contract works as company agent on sites, com- 


within a 


Field allowances paid 
Membership of Mechanical 
G.3309/10 


To lead a section of 4 persons designing low-temperature storage To contro from Darlington, the 

vessels and associated plant, and to advise clients technically on progress of erection work, acting 

these matters Age 27 to 40 B.Sc.Eng. or H.NC with Resident Engineers, and as contact 

A.M.1.Mech.f Ref. G.3305 HNC in mechanical, civil of 
G.3311/12 


WELDING ENGINEER 


D. J 


17 Stratton Street, London, W.1 


In no circumstances will a candidate’s identity be disclosed to our client unless he gives permission after a confidential 
interview at which he will be given full details of the appointment 








Electric 


to direct 
and to negotiate with c 


qualifications 


general 


Clarkson, 





DRAUGHTSMEN 


We have a requirement for a large number 
of Designers and Draughtsmen at all! levels 
experienced in 

Electronic and Computer equipment 

Airframe Structures 

Hydraulic Systems 

Radio or Scientific Instrumentation 

Structural, 
mechanical devices 


HOUSING 


ATTRACTIVE SALARY PROSPECTS 


Applications to be sent to 
Personnel Officer, c/o Dept. G.P.S., English 
House, Strand, 
quoting reference E1399W 


ENGLISH ELECTRIC AVIATION LTD. 


Leadon — Luton 





THE ENGINEER 


WHESSOE LIMITED — DARLINGTON 


This company established in 1790 concentrates its resources on the design and construction of steel plate structures 


and on chemical engineering, producing storage and treatment plant for the oil, gas and chemical industries, wind 


tunnels for aeronautical research, nuclear reactor vessels for the expanding atomic energy programme and the like 


As a consequence of greatly increased home and overseas demand for the company’s products and the introduction of 
new technologies there is an immediate need to expand the company’s capacity in every respect 


This expansive trend will continue and therefore in introducing new men into the company the management wish to 


Pressure Vessel Group 


esti 
Age 


preferably in 


a section of 15 designers 
istomers 


required 





Erection Division 


framework of progress 


planning and costs, plan and control labour force and site adminis 
Overseas work may be available 


Civil or Structural 


WO SENIOR PROJECT ENGINEERS 


Erection Division 
supply 
home-based colleagues of 
30 to 45 
Ref 


planning costing and 
as 
with clients Age 


structural engineering 


Erection Division 


To be “* No. 2" to a Senior Design Engineer on design and applica To specify and control on-site welding methods and standards 
tion of Shand & Jurs and other light mechanical fittings for tanks introduce new techniques and advise personnel of al! Divisions 
und pressure vessels Age : 27 to 40. H.N.C. with Engineering about them Axe 27 to 35 A .M.LE.FE w Mech.t with 
apprenticeship. Ref. G.3306 Diploma in Electrical Engineering. Ref. G.3313 
PROJECT CHEMICAL ENGINEER 
ELECTRICAL ENGINEER Storage Group Chemical Engineering Group 
Fittings To lead one team in the technical preparation of tenders, and in the 
| To be No. 2” to Senior Design Engineer leading a section of 7 engineering execution of contracts, under the co-ordination of the 
| 
| persons in the design and development of electrical Shand & Jurs Contract Engineer To design and commission plant under the 
| and other fittings for tanks and process controls Age 27 to 40 direction of the Group Chief Engineer Age 28 to 40 BSc 
B.Sc.Eng. or A.M.1.E.f Ref. G.3307 (Chem.Eng.) or A.M.1.Chem.E Ref. G.3317 
The starting salaries for the above jobs range between £1,250 to £2,000. Pension scheme with life assurance operates 























Mechanical &  Electro- 









ASSISTANCE MAY BE 
POSSIBLE 












- Technical 





London, W.C.2., 






Guided Weapons Division 
- Stevenage 
E7263 a 
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sah jamie : y ENGINEER * 
Brush Electrical Engineering Company | imited “Tequired by the UNITED KINGDOM 
Loughborough, Leicestershire POWER ENGINEER ATOMIC ENERGY AUTHORITY for 

work at its Southern Works Organisation 

at Tadley, which undertakes the design and 


(A member of the Hawker Siddeley Group Industrial Division) A large private industrial company construction of major works and plant for 
situated in the South of England, is extending the Southern Groups of the Authority 


INDUST RIAL its productive capacity, involving additions There is a vacancy in the Chief Engineer 
- "part ri work of < } Ps 
to the Power House, and requires an expe- Department, the which include 
design of a wide range of Mechanica 
rienced Power Engineer Initially the Heating, Ventilating and Electrical services 
successful applicant wil! assist the Projects including external distribution mains, for 
Engineer in the extensions to the Power both aw pe may) ane onventional labora 
tones and other buildings 
. House, including the installation of a large Aon aan She id he ( seereta Menthere 
Due to expansion in the industrial applications field this Company has a vacancy for a Seni pplicants should t orporate € La 
water tube boiler and turbo-alternator of the Institution of Mechanical or Electrica 
Engineer in the Industrial Application Section of the Electrical Rotating Machines Engineering . : Wise « names . al 
Department. A knowledge of drives in the rubber, plastics and associated industries and of with a view to taking over the responsibility — ee experience = an allied 
related control systems is essential. Some practical experience of site testing and commissioning for the operation of the power plant upon fe - — am ap cece tackling original 
is also desirable sae ten problems is required 
completion Salary will be assessed on the scale 
’ 7 ) 5 ) “ to li ns 
Applications are invited from fully qualified men and preference will be given to corporate member £1,370 to £1,825 according to qualification 
of the Institution of Electrical Engineers 
with the candidate's age and experience under review 
. ontrib ‘ pers alin ‘ 
Applications, WHICH WILL BE TREATED IN THE STRICTEST CONFIDENCE, should ind there is an excellent contributory pension a — Superannuation. H 
contain brief details of experience and qualifications and should be addressed to Mr. P. A. McCaig, scheme available Assistance with housing ooo . . “a 
quoting reference: PL.9904, - Send postcarc of upplicatior 
will be considered quoting reference 447/J.1, to 


Brush Electrical Engineering Company Limited Siitectiains. cuties nn eal Gtk dita The Senior Administrative Officer 

Loughborough, Leicestershire of experience, should be addressed to Development and Engineering Group 

BOX No, £3124, “* The Engineer A Tadley, Nr. Basingstoke, Hampshire 
Closing Date: 9th January, 1961. 


A good salary is offered, commensurate and experience This scale is at pre 








E7336 «a 














THE REED PAPER GROUP 
RTB 


invites applications for a vacancy at the Sun Paper Mill Company 


Limited, Feniscowles, Nr. Blackburn, Lancashire, for an 


ASSISTANT HEATING AND VENTILATING ENGINEER 


at EBBW VALE WORKS 


CHI EF EN G I N EER The man appointed, who should be in the 30/40 age group, would be required 


to initiate investigations relating to operating cost and effectiveness of existing 
Whilst previous experience in paper mill maintenance and development is an advantage > 
heating and ventilating systems, and to advise regarding new systems and 


good practical experience in mechanical and electrical maintenance is essential Preferred age 
old. He should be capable of dealing with thermal and 


25/35 years. Qualifications to Higher Nationa! Certificate or Degree standard are desirable modifications of 
accustic insulation problems arising in a completely integrated Steelworks 


Excellent conditions of service include a non-contributory pension scheme and assistance wit 


house purchase if required Suitably qualified men should apply by letter to 
Written applications with details of qualifications and career to date should be address Chief Engineer, 
The Group Personnel Officer, Albert E. Reed & Co. Ltd., Richard Thomas and Baldwins Limited, 
Larkfield, Near Maidstone, Kent, quoting reference ACE SPM 28. Ebbw Vale, Mon. 
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OXO LIMITED 


SOUTHWARK BRIDGE ROAD, LONDON, S.E.! 


VICKERS-ARMSTRONGS (ENGINEERS) LIMITED 


Applications are invited for the following positions in the 
Nuclear Power Division which is responsible for the instal- 
lation of Propulsion Machinery in Nuclear Submarines. 


TECHNICIANS 


for thermodynamic, heat balance and general stress work 
Candidates should have a Degree or good H.N.C. 


DRAUGHTSMEN 


for machinery and pipe system arrangement work. Candidates 
should have O.N.C. or M.O.T. Certificate as minimum quali- 
fication and drawing office experience on Marine work is 


Due to promotion and re-organisation, there are vacancies 
in the engineering department for the following staff : 


(a) PROJECT DRAUGHTSMAN 
(b) RESEARCH DRAUGHTSMAN 


The duties include al! aspects of a very wide range of projects. Previous experience in the Food 
Industry is most desirable and some chemical or electrical experience is an advantage Such 
staff is considered for promotion to senior appointments 

Applicants should have had a period of practical training and possess O.N.C. or equivalent 
mechanical qualifications and be aged 25-40 years 

These are positions of responsibility where the individuals are expected to work largely using 
their own initiative 

The Company offers good working conditions including a five day week, superannuation scheme 
staff canteen, sports and social club 

Please apply to the Personnel Officer, Oxo Limited, Southwark Bridge Road, London. S.E.1 
giving full details of qualifications and experience P7374 « 


desirable. 


DEVELOPMENT ENGINEERS 


for work in connection with investigating improved methods 
of design for production and installation. Candidates 
should have H.N.C. as minimum qualification and appropriate 
experience. 








MANAGERIAL APPOINTMENTS, LIMITED, 


have been retained to select candidates 
for the post of 


WORKS MANAGER 


» a large and important Engineering Company in the Nortt runtry 


Age 35-40 


These positions offer scope for advancement in a new and 
expanding department. 

Successful applicants will be required to join the Company’s 
Contributory Superannuation Scheme when eligible. 


A qualification of A.M.I1.Mech.E. or a University degree in Engineering is essential! 
Candidates must also have a proved background of experience, managerial! and technical ski! 
and executive calibre 


The successful candidate will be responsible to his Director to control manufacture in its entirety 
and to deal with related management problems in a large works, including machine shop and 


Applications, which will be treated in strictest confidence, 
should give full details of age, qualifications and experience 
and current salary and be addressed to: 


assembly 
SALARY £2000 - £2500 
according to experience with progressive prospects and additional benefits 
including Pension Scheme, car, cxpenses and housing assistance 


The Manager, Nuclear Power Division, 
VICKERS-ARMSTRONGS (ENGINEERS) LIMITED 
Naval Construction Works, Barrow-in-Furness, Lancashire. 


E7349 a 
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Candidates should apply in confidence, under ref. WM/MA/En stating age, experience qualifi 
cations, education and recent earnings to 


Managerial Appointment, Lid., 
Brook House, Park Lane, London, W.1 
Every application will be acknowledged E7391 « 
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SITUATIONS VACANT 








Broadcas 


of a variety of ¢ 


BRITISH 
BROADCASTING 
CORPORATION 


Applications are invited from British subjects for the following permanent and pensionable 


London-based post in the 


BUILDING DEPARTMENT 


A CHARTERED CIVIL ENGINEER is required to assist in the administration and organisation 


ting Corporation, 


ivil engineering and building works, including masis and towers 
administrative experience of important works is essential 
commensurate with qualifications and experience 


will be considered for appointment into a grade with a maximum salary of £2,180 p.a 


Requests for application forms should be addressed to Engineering Recruitment Officer, British 


Broadcasting House, Lo 





Executive and 
Salary in scale £1,545 to £1,970 p.a 
An exceptionally well experienced candidate 


lon, W.1., quoting ref. 60.E.172.Eng 


E7340 A 











ng aircrs 


niques in 


Candidat 


fications 


This is a 
attractive and progressive future to the right man, with drive and ambition 
preferably with a University degree, and be able to give 


PRODUCTION CONTROLLER 
MANAGERIAL APPOINTMENTS, LTD. 


have been retained to select candidates for the above position in an important company manufactur- 


AGE 35-45 


challenging and responsible position in top level production management, with an 


ft components 


Candidates must be qualified engineers 
evidence of sound experience and progress, with a thorough grasp of modern production tech- 
the field of light/medium engineering 


SALARY £2,000 p.z. MINIMUM 
Pension Scheme and other additional benefits 


es should apply 


experience and recent carnings to 


MANAGERIAL APPOINTMENTS, LTD. 
Brook House, Park Lane, London, W.!. 


Every application will be acknowledged 


in confidence 


under ref 


PC/D/EN., stating age, education, quali 


E7398 A 








fundame 


, 
he w 


The du 


Only 


the mair 


(at age 34 


Superar 


Aldermas 





Drawing Office aspects of 


information 


that all ac 


SALARY 


For application 


ENERGY AUTHORITY have a number of vacancies 
on work of an interesting and challenging nature calling for original thinking based on sound 


rk is 


tres are 
‘ 


service 


grade 


exempting Qualifications 


aden 


wnuation Scheme 


ton, Berks 


Main Crade 170 to 


w over) £1,340 p.a 


Housing 


quoting ref 


The UNITED KINGDOM ATOMK 


ntal engineering knowledge 


of a precision mechanical and electro/mechanical nature and is concerned with 
the design and development of equipment for the Services or for scientific research or technology 


of a professional engineering character and a separate staff is provided for the 
the work 


There is also a vacancy for a DESIGN STANDARDS ENGINEER to take charge of a section 
producing Engineering Specifications and codes of practice and which also provides a technical 


candidates with a broad experience are likely to 
served a recognised engineering apprenticeship or have had equivalent workshop training For 
they must be Corporate members of a Senior Engineering Institution of have 
For the basic grade, Graduate Membership is acceptable provided 
jualifications for Corporate Membership have been completed satisfactorily 


form send postcard (or letter) to the Senior Recruitment Officer, A.W.R.E 


2860/25 


£1,825 p.a 


House Purchase and Hoste! Facilities 


be suitable. Applicants should have 


Basic Grade-—£860 (at age 25) £1,175 


E7362 a 











Shell 


Chemicals 





MECHANICAL ENGINEER 


for development work on thermoplastics at 


their Carrington Research Laboratory 


The work entails 
moulding and 
machinery in the evaluation of experimental 


injection 


materials 


Applicants should have an honours degree 
in Mechanical 


or equivalent qualification 


Engineering and some years experience in 
industrial mechanical engineering combined 
with a keen interest in research and develop- 
Experience in the plastics indus- 


ment work 


try is particularly desirable though not 
essential 

Generous pension scheme and other 
benefits. Age limit 35 


Applications (quoting reference C R.L.116) 


the use 


extruders, 
plastics 


to -- 
Shell Chemical Company Limited, 


Personne! Department, 
29. 30 Old Burlington Street, Lentes, W.! 
A 














| si TUATIONS WANTED 


M.L.MECH.E. M.1LE.E. SEEKS DIRECTOR- 
SHIP. Wide experience at home and abroad 
BOX No. E3114, “ The Engineer.” 4 








BUSINESS OPPORTUNITIES 


MANUFACTURERS REQUIRING FIRST- 
CLASS REPRESENTATION on the North East 
Coast are invited to communicate with the advertisers 
who have strong connections in this area with Steel 
Works, Chemical Works, Ship Builders and Marine 
Engineers, Nationalised industries and a general 
cross section of Engineering. Fully staffed central 
office maintained and warehouse facilities could be 
be provided if necessary —BOX E7313, “ The 
Engineer.” o 














MISCELLANEOUS 








TRANSLATION—OBERSETZUNG 
An Englishman and a German work together, 
translating both commercial and technical subjects ; 
from German to English, also English to German. 
Their combined efforts provide first class translations 
Apply BOX No. E3119, “ The Engineer.” 


Dec. 16, 1960 


FOR HIRE 


LATTICE STEEL ERECTION MASTS (light 
and heavy), 30%. to 150M. high, for immediate hire. 
—Beliman’s, 38 Cornwall Gardens, London. S.W 7. 
Western 3033. E197 « 





FOR IMMEDIATE HIRE 





1959 model 607 RECORD 
TOWER CRANE 

28 ft. 

82 ft. 


Capacity : 3 tons @ 


1 ton @ 
Complete with all ancillary 
equipment. 


CHAMBERLAIN 
LIMITED, 
Crown Works, Southbury Road, 
Enfield, Middlesex. 
Tel.: HOWARD 4994 
E7345 x 


PLANT 

















AGENCIES | 





AGENT wanted for progressive company manu- 
facturing open type steel flooring, steel staircases, 
steel fabrications. Territory, West Riding of York- 
shire, Derbyshire, Nottinghamshire, and Lincoin- 
shire Must have connections with nationalised 
industries, consultants, oi! refineries and general 
engineering companies.—Write, giving full details to 
BOX No. E3118, “ The Engineer.” D 


c——_- - 


PATENTS 








WANTED by 
chester Area 


N.W. Engineering Firm in Man- 
Patent to Purchase or Operate under 


Licence suitable for Medium Size Works with 
Machining and Fabricating capacity—BOX NO 
E3097, “ The Engineer H 


THE PROPRIETOR of British Patent No. 757469 
entitled * TEMPERATURE COMPENSATOR FOR 
A CLOSED HYDRAULIC SYSTEM offers 


same for licence or otherwise to ensure practical 


working in Great Britain.—Inquiries to Singer 
Stern & Cariberg, 140 South Dearborn Street 
Chicago 3, Illinois, U.S.A E7296 u 


THE PROPRIETORS of British Patent No. 779,725 
for “ FRICTION CLUTCH-BRAKE,” desire to 
enter into negotiations with a firm or firms for the 
sale of the patent or for the grant of licences there 
under.—Further particulars may be obtained from 
Marks & Clerk, 57 and 58, Lincoln's Inn Fields, 
London, W.C.2 E7360 


THE PROPRIETORS of British Patent No 
780,685 for “IMPROVEMENTS IN TENSION 
REEL JAW,” desire to enter into negotiations with 
a firm or firms for the sale of the patent or for the 
grant of licences thereunder.—Further particulars 
may be obtained from Marks & Clerk, 57 and 58, 
Lincoln's Inn Fields, London, W.C.2 E7361 u 


BRITISH PATENT 835284, WATER OPER 
ATED BALEVER POWER GENERATOR for 
exploitation under licence. No fuel required. House 
Factory installation Free power. working model 
near completion.—-_BOX No. E3120, “ The Engineer 
H 





RESEARCH 
DESIGN and DEVELOPMENT 











NORRIS BROS. LTD., 
53 VICTORIA ST., LONDON, S.W.1, 
Tel.: ABBey 6132, 
and at Burgess Hill, Sussex, 
Specialists in 
RESEARCH, DESIGN, DETAILING 
AND DEVELOPMENT 
throughout the whole of the Engineering Industry 
E194 xp 





| SUB-CONTRACTING | 





KELLERING AND CAM PROFILING capacity 
up to 8ft by 6f or 6ft diameter.—ARMYTAGE 


BROS. (KNOTTINGLEY), Lid.. The Foundry, 
Knottingley, Yorkshire (Telephone: Knottingley 
2743/4). E116 mw 


MOBILE LIFTING SERVICE. Lump Sum or 
Hire Rate quoted for any lifting work by Lorry- 





Mounted or Crawler Cranes, any size, any area.— 
MOBILE LIFTING SERVICES, LTD., A member of 
the TARMAC Group, Rotherham 78481. E187 mw | 








THE ENGINEER 
MACHINERY Etc. WANTED 






OIL-FIRED STEAM BOILER REQUIRED, 
evaporation 300 to 1000 Ibs. per hour. Suitable for 
heating concrete aggregates.—Full details and price 
to Duncan Logan (Contractors) Ltd., Great North 
Road, Muir of Ord, Ross-shire. Tel.: Muir of Ord 
275 £7348 


FP 
| FoR SALE | 




















NEW MUBEA All Steel Construction Bar and 
Angle Shear, motorised for 400/3/50 supply, 
fitted with electro-magnetic clutch and brake 
capacity rounds 2in., squares 2in., flats 10in. by 
jin. or Stin. by lin., angles 4in. by 4in., tees Sin., 


beams 6in., channels 6in., supplied with sets of 
blades for flat bars, rounds and squares, weight 
approx. 39 cwt 

TAYLOR & CHALLEN Double-Sided Double- 
Action Cam Action Drawing Press, can be sup- 


plied motorised for 400/440/3/50 supply, punch 
stroke 8in., blankholder stroke 4in., between 
uprights 20in., bed 18in. by 15jin., hole in bed 
8in. diameter, weight approx. 45 cwt 


RHODES Motorised Double-Geared Press Brake, 
motorised for 400/3/50 supply, pressure exerted 
150 tons, forming capacity 10ft. by 3/16in. or 18ft 


by approx. ¢in., length of stroke Sin., weight 
approx. 20 tons 
PELS Double-Geared All Steel Double-Ended 


Angle and Tee Iron Cropping Machine, motorised 
for 400/3/50 supply, on turntable base for position- 
ing in any direction, crops angles 7in. by 7in 


by Zin. or 6in. by 6in. by gin., tees 6tin. by 64in 
by 7in. on the square and on the bevel, weight 
approx. 105 cwt 

FROST Power Geared Swing Beam High-Lift 
Universal Folding Machine motorised for 


400/440/3/50 supply, capacity 10ft. by 3/16in 
mild steel, adjustable for sharp and round bends, 
clamping beam swings out for removal of trunk 
sections, with adju back gauge, weight 
approx 6 tons 


Stable 


TWO NEW LEN 100/320, Open Fronted Inclinable 
Power Presses, motorised for 400/440/3/50 supply 
pressure exerted 100 tons, depth of throat 12#in., 
adjustment of stroke 13/16in. to S{in., table 2Siin 
by 35 7/16in., hole in table I3fin. diameter, 

weight approx. 147 cwt 


HAMILTON No. 425 Double-Sided Double 
Crank Power Press, motorised for 400/350 supply, 
pressure exerted approx. 100 tons, stroke Sin., 
between uprights 42jin bed 42in. by 32in., 
hole in bed 33in. by 20iin., we ght approx. 8 tons 

Photographs of the above are available 

be obtained 


yurable Hire Purchase terms ca 


TOOLS, NEW AND USED 
Descripti Attractive Prices 


F. J. EDWARDS LTD., 


359-361, EUSTON ROAD 
LONDON, N.W.1 


Very fav 


MACHINE 


Of Every 





Telephone : EUSton 5000. Telex 24264 
And 
LANSDOWNE HOUSE, 41, WATER STREET 
BIRMINGHAM, 3 
Telephone : Central 7606-8 E207 c 
FOR SALE 
CENTRELESS BAR TURNING MACHINE by 


Kieserling & Albrecht, capacity 2in. minimum, 

6in. maximum, complete with electrics In “as 

new " <ondition.—BOX No. E7305 The Engineer 
u 





PLANT & MACHINERY 


Remember 


might 


have it! 
THOS. W. WARD LTD 


ALBION WORKS * SHEFFIELD 
We é@# dé dcdcdc 
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FOR SALE | 





FRED WATKINS 
(ENGINEERING) LTD. 


Cochran Vertical (New) 7ft 
150 ib. w.p.; reconditioned 9ft 
to I1ft. 6in 


STEAM BOILERS 
and 6ft. 6in. dia., 
down to 3ft. dia.; Economic 4ft 
including new 8ft. dia., 150, 180 and 200 Ib 
300 reconditioned Vertical Crosstubes, all sizes 

AIR COMPRESSORS Two Belliss & Morcom 
2500 c.f.m., 100 p.s.i., 550 h.p. motors 
Broomwade 500, 400, 300, 200 and 130 c.f.m 
motorised and several other of makes 
and capacities 

200 AIR RECEIVERS 
to 500 Ib. pressure 

ELECTRIC MOTORS.—150 
Flameproof Motors up t& f 

MOBILE ROAD CRANES.—10-ton 
mounted 30ft.-70ft. extendible 84-ton Ran 
some Diesel Electric 21 ft. jib ; 6-ton Coles Diesel 
Electric, solids ; 4-ton Coles Diesel/ Electric, solids 
1945; 3-ton Jones “Super 40” diesel, pneu- 
matics (3) 

OVERHEAD CRANES 
carriages, with 60 h.p 


dia 
w p p4 


also 
all 
various 
stocked up to 9ft. dia., 100 
Totally Encl 
200 h.p 


sed and 


Lorain lorry 


pib 


25-ton Girders and end 
motors, 95ft. 0in. span 
25-ton Clyde, 21ft. 9in. span, new 1954; 20-ton 
Vaughan, 42ft. 3in. span, unused (2) 20-ton 
King, 42ft. 3in. span, 400/3/50 ; 10-ton Heywood, 
34ft. span, unused ; 10-ton Morris, 32ft. 10in 
span, 400/3/50; two 10-ton, 60ft. span, 1955 ; 
two 7-ton, 37ft. span, 1950; Wharton, 7}-ton 
25ft. span, 400/3/50 S-ton, 37ft. span, 1944; 
S-ton Henderson, 24ft. 7in. span, 1946; 5S-ton 
King, 29ft. 3in. span, power howst, hand travel ; 
S-ton Morris, 28ft. 6in. span, power host, hand 
travel ; 4-ton Morris, 19ft. span, 220V d.c 
DERRICK CRANES.—?-ton Henderson, 
jib, electric, 1952 ; 7-ton Anderson-Grice, 
jib, electric ; 5-ton Butters Grabbing, S0ft. jib, 
electric 5-ton Wilson, 70ft. jib, electric ; 3-ton 
Smith, 48ft. jib, electric ; 3-ton Rushworth, 50f 
jib, hand; 1S-cwt. Anderson-Grice, 30ft. jib, 
hand 
RAIL CRANES.—18-ton Brownhoist, steam, SOft 
jib; 10-ton Grafton, 34ft. jib, diesel conversion ; 
8-ton Wilson, steam, 35ft. jib ; S-ton Smith, 50f. 
jib (2) 
LOCOS.—Fowler diesel, 
Ruston, 80/88 h.p. diesel ; 
(two oil-fired, one coal), Peckett steam, 7in. by 
i2in., 1941; 4 Logan battery-operated, 24in 
gauge, 3-4-ton cap 3 Ruston diesel 16/20 h.p., 
24in. gauge ; also 2 miles 20 Ib. and 1200 yds. of 
25 ib. by 24in. gauge track, Bogies, Wagons, &c 
STEEL PIPING.—Large stocks including follow- 
ing 20,000ft. 14in galvanised * A.”: 20,000ft 
scaffolding ; 30,000f. 3in. black; 15,000ft., 
each 6in., 3/16in., din., 5/16in., unused ; S000ft., 
Sin. unused 200011 10in., I2in., 16in., seam- 
less 200ft 24in. by jin. welded, unused ; 
1000ft., 30in. by din. welded, unused ; 2500ft., 
27in. welded flanged S00ft., 36in., unused ; 
SOOft., 42in. by jin. riveted 100ft., 48in. by 
din. welded, unused ; 150ft., 60in., welded ; 20in., 
24in., 26in., 27in., 28in., bitumen-lined, unused 
Full list on request 
CAST IRON PIPES 


110ft 
100ft 


150 h.p. (2); Barclay & 
Bagnall, I4in. by 22in 


Large stocks all sizes up to 
24in. flanged and s.s., including 150 by 18ft 
lengths, 6in. Stanton class “B™ Spigot and 
Socket, unused. Immediate delivery 

VALVES.—Exceptional Surplus Ministry Lot. New 
Stainless Acid Cocks and Valves, over 5000, imme- 
diate delivery, below makers’ prices. Large stock 
all sizes, Parallel Slide Sluices, Gunmetal, Reduc- 
ing and Check Valves. List on request 

STORAGE TANKS.—300 cylindrical and rect 
angular, up to 12,000 gallons for oil and petrol 
also sectional and cast iron up to 50,000 
gallons 

MACHINE TOOLS.—Heenan & Froude Dynamo- 
meters, 1500 h.p. maximum, 18in. Dial Indicator 
(three); Pels Punch and Shears, gin. capacity ; 
nine new 2 cwt. and | cwt. Pneumatic Hammers ; 
Bonn Hydraulic Tube Bender up to 20ft. by 4in 
bore; Berry Guillotine capacity 4ft. by lin. ; 
Rushworth Guillotine, 6ft. by jin., Bliss 70-ton 
power press; 3 Bliss No. 304 vertical single 
action drawing presses, 7}in. stroke ; 7ft. by lin 
Plate Flattening Rolls; 9% roller flatteners, 2ft 
by din. capacity 

AUTOCLAVES.—Two 26ft. by 9ft. dia. hinged 
doors ; new 1948, about 45 Ibs. working pressure ; 
jacketted, autoclave, 12ft. by 7ft. diameter, bolted 
lid, approx. 60 Ibs. steam pressure 


Steel 


16, 1960 
AUCTIONEERS & VALUERS 


HENRY BUTCHER 
AND CO. 


Auctioneers, Valuers 
and Surveyors 





Specialising 


SALE & VALUATION 


ENGINEERING & ALLIED 
WORKS 
PLANT & MACHINERY 





73, Chancery Lane, London, 
W.C.2. 


HOLBORN 8411 (8 lines) 


AUCTIONEERS & VALUERS 


ESTABLISHED 1877 


LEOPOLD 
FARMER & SONS 


conduct 


AUCTION SALES 





and 


VALUATIONS | 


OF PLANT, MACHINERY AND 
INDUSTRIAL PROPERTIES | 


FACTORY INVESTMENTS 
MORTGAGES ARRANGED 


46, GRESHAM STREET, 
LONDON, E.C.2. 


Telegrams 
Sites, London 


Telephone 
Monarch 3422 (8 lines) 


SURVEYORS, 


111 
AUCTIONEERS & VALUERS 


WHEATLEY KIRK 
PRICK & CO. 


PAS 
PALPaA 


£. L. JUDSON, F.B.1.C.5 
E. BEDNARD, 4.1. MECH.E., 
M. S&S. CHEAVIN, F.A.! 

ie) e. GIBBS, FALPA 





VALUERS 

and AUCTIONEERS 

FACTORIES, PLANT and 
MACHINERY 


of 





FIRE LOSS ASSESSORS 





9, REX PLACE, LONDON, W.! 
HYDE 


Telephone PARK 8844/5/6 (3 lines 








Established 1807 


FULLER, THORSEY 


SONS & CASSELL 


Specialists 


IN THE 


SALE & VALUATION 
OF 
WORKS and MANUFACTORIES 
ENGINEERING PLANT 
and MACHINERY 


10, LLOYD'S AVENUE, 
LONDON, E.C.3. 
ROYAI 


Telephone: 4861 








| FOR SALE 





HYDRAULIC PRESSES 
200-ton Fielding, 42in. stroke, 63in. daylight (five off) 
100-ton Fielding, 72in. stroke, 99in. daylight 
$0-ton Fielding, 24in. stroke, 48in. daylight 
200-ton Tangye Vertical open fronted, 2lin 

table 24ft 
80-ton Musgrave Vertical upstroke, 42in 
platens 72in. diameter 
Fielding Horizontal, 24in 
pipes 
All complete with pumps and motors 
FRED WATKINS (ENGINEERING) 
OLEFORD, GLOS. 
"Phone Coleford 2271/5 


stroke, 
daylight, 


stroke, bend up to 8in 


LTD. 


E193 Go 





MICHIGAN LORRY-MOUNTED CRANE, 
model TMCT. 6 tons capacity. Powered by diesel 
engines. £3400. 

4-ton all hydraulic MOBILE CRANE, 
powered. Fitted with hydraulic extendable 
£2500 

Both machines in excellent condition 

C.P. Ltd., Crown Works, Southbury Road, Enfield, 

Middlesex. HOWard 4994 E7387 G 


diesel 
yib 





FOR SALE 
# cu. yd. Rapier 410 diesel-driven Excavator with 
skimmer, trencher and face shovel equipment 
2 cu. yd. Smith 21 Excavator, Gardner diesel engine, 
fitted with backacter equipment, new 1948, nice 
condition 
6ton Ransomes & Rapier Standard pet./elec 
Mobile Crane, on solids, reconditioned engine 
300/400 amp. Murex diesel-driven Welding Set, 
good condition 
SEARCH (LIVERPOOL) LTD. 
HAMMOND ROAD, 
KIRKBY TRADING ESTATE, 
LIVERPOOL 





E 


By Order of the Secre 


SALES BY 


Miscellaneous stores 
including 


January 4 
nance 
low, 


Blankets ; tentage 
carpets ; greatcoats ; boots 
too! kits and hand tools 


approx 
piping ; C.1 
cookers ; glazed stoneware ; 
channel! and joists ; 
softeners, etc 

Machine tools and 
muscellaneous stores 


January 11 


January 19 Miscellaneous stores w.D 


7 


January 2 Miscellaneous stores. 


Mills, 
Kir 


Machine tools and 
miscellaneous stores 


February 1 


Vehicles earth- w.D 
moving equipment, 
mobile cranes and 
motor cycles. 

February 10 Miscellaneous stores. 

Reed 


w.D 
Royal 
I 


Machine tools and 
miscellaneous stores 


February 14-15 


1 ES 
Nr 


Miscellaneous stores 





GOVERNMENT SURPLUS STORES 


Northern ¢ 


canvas covers and 
Collis trucks 
inc! uding lathes by Churchill-Redman, Denham, Graham & Nomanton, et 
grinders ; boring machines ; hand and portable drills 
300 tons of building materials including asbestos sheeting, ridging and 
piping and water fittings ; guttering ; 
metal windows ; 

Central Ordnance Depot, 

Central 


Depot, Devizes. 
Corn Exchange, Devizes.) 


Rotherwas, 


Command 
Depot, 


Technical Stores Depot, 
Old Dalby, Leics 
at Melton Mowbray.) 


Ruddington, Notts. 


Returned Stores Group, 


andon, 5.E.18 


Stratiord-on-Avoa, 
Warwicks. 
Hippodrome, Stratford- 


Application for catalogues, available |4-days prior to date of sale should be made only to the 
auctioneers shown above (price of catalogue Is. Od. P.O. only) El 


tary of State for War 


AUCTION 


Main Le Auctioneer 
ommand Ord BARTLE & SON (Dept 
Sub. Depot, Bar- L), 50-52, Merrion Street, 
Nr. Selby, Yorks. » 2 


cation 


old canvas , webbing ; kit bags ; packs 
tyres ; cooking and cating utensils 
; scaffolding couplers ; machine tools 


batteries 


Lister industrial trucks 


stoves 
stec! 
water 


boilers 
switch 
plaster 


ranges 
boxes ; 
board ; 


cable ; conduit 
H.W. cylinders ; 


FARRANT, WIGHT- 
Tidworth, MAN & PINNIGER 
Ordnance Sub (Dept. L), Market House, 
(Sale at 2, Newport Street, 
Swindon 
Swindon 5151/2.) 
BALDWIN 
LTD 
King 


electric 


(Tel 
RUSSELL 
fereford & BRIGHT 
(Dept L), 20 
Street, Hereford 

(Tel.: 4366.) 
WOOLLAND SON & 
MANICO (Dept L), 
Kinterbury House, St 
Andrews Cross, Ply- 

mouth 

(Tel.: 69292.) 
SHOULLER & SON 
(Dept. L), 1, Norman 
Street, Melton Mowbray, 

Leics 

(Tel.: #81.) 
WALKER, WALTON & 
HANSON (Dept L), 
Byard Lane, Bridlesmit! 

Gate, Nottingham 

(Tel.: $4272.) 
FENN WRIGHT & CO 
Hall, Colchester, (Dept. L), 146, High 

Essex. Street, Colchester, Essex 

(Tel.: 73171.) 
FULLER, HORSEY, 
SONS & CASSELI 
(Dept. L), 10, Lioyd'’s 

London, E.« 

4 Royal 4861.) 
LOCKE & ENGLAND 
(Dept. L), 166, Parade, 
Leamington Spa, War- 

wicks 

(Tel.: 2833.) 


Storage Depot, 


Ordnance 
Coypool, Marsh 
Plymouth. (Sale at 
nterbury House.) 


(Sale 


Storage Depot, 


Storage Depot, 
Arsenal, Woolwich, 


D., Long Marston, 
(Sale at the 


on-Avon.) 
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and Second-hand. Complete installations 


THOMPSON AND SON (MILLWALL), 








| FoR SALE | 


HYDRAULIC PRESSES 
HYDRAULIC PUMPS 





Hydraulic Accumulators, Valves, Fittings, New 


All kinds of Hydraulic Equipment in Stock 
LTD., 


Cuba Street, Millwall, London, E.14. 
Ellie 


East 1844/5 





| FOR SALE 





SURPLUS UNUSED STEEL PIPES, 
PLAIN ENDS 


16in. o/d by $/16in. thick ; One J6ft., one 24ft 

18in. i/d. by din. thick Five 30ft., One 24ft 

Win. i/d by 5/16in. thick ; Four 2ift 

Yin. i/d by din. thick ; Four 25ft 

48in. i/d. by 7/16in. thick ; Ten 25ft 

18in. o/d by fin. thick Secondhand flanged 

Thirty 15ft 
M. LYNCH & SON (STOCKHOLDERS) LTD. 
ROCHESTER, KENT 

Telephone : Strood 7545 E3121 o 





LOCOMOTIVE, R. & H. 48D5 Diesel Shunting 


LIEBHERR TOWER CRANE, type TKS 
Suitable for 3-storey buildin All electric. Com- 


Tel.: Simonswood 3361 (5 lines) 
WILLIAM G. SEARCH LTD., 
WHITEHALL ROAD, LEEDS, 12 
Tel.: 639081 (10 lines). E7382 o 


SLING ENGINEERING WORKS 42 b.h.p., 4ft. B4in. gauge. New 1955. Inspection 


COLEFORD, GLOS 
Phone : Coleford 2271/2 


by arra nt.—Apply Mobile Oi] Company, = with track, £475.—C Ltd., Crown Works, 
Caxton House, Tothill Street, S.W.1. Purchasing wthbury Road, Enfield, Middlesex. HOWard 
Agent “ 





E106 G D” E3116 @ | 4994, E746 0 
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FOR A BIGGER BITE 
-A BIGGER DROTT 


14. cu.yd. capacity combined with 4-in-I Versatility 


INTERNATIONAL 

















S 


‘“ 


® New 71 h.p. direct-starting 6-cylinder 
International Diesel Engine. 





Exclusive Drott hydro-spring absorbs up to 67° on shock loads. 


S 


INTERMATIONAL 
HARVESTER 


Pry-out overskid-shoe action — 19,000 Ib at cutting edge. 





New fast lift . . . positive ejection .. . extra high dumping. 


One lever selects .. . 4 forward and 2 reverse speeds. 


New operator ease with control tower vision. 


For details of the new 9K3-B Drott contact your 
International Construction Equipment dealer now! 


Special hire purchase facilities available 





JAMES BOWEN & SONS LTD 
EDINBURGH, GLASGOW, ABERDEEN 






R. CRIPPS & CO. LTD 
NOTTINGHAM, MANCHESTER, SHILDON 


SAVILLE (TRACTORS) LTD 
LONDON, STRATFORD-ON-AVON, CARDIFF, BELFAST 
WESTERN CONTRACTORS SERVICES LTD 
CONSTRUCTION EQUIPMENT BRISTOL, EXETER, SALISBURY 
—the finest on tyres and tracks = 














INTERNATIONAL HARVESTER COMPANY OF GREAT SRITAIN LIMITED - HARVESTER HOUSE - 259 CITY ROAD - LONDON EC! 
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TRADE MARK 


AERASPRAY = Jnfra Red Drying 


Plant 


Why you should come to Aeraspray with your 
Finishing Problems of all kinds is well illus- 
trated by our ability to help with Drying Prob- 
lems. There are still many people unaware 
that, as Pioneers of Infra Red Drying our Experi- 
ence will soon have covered Three Decades. 
Our illustration is of a recent plant for one 
of the larger manufacturers of quality 
automobiles. We also made the 
Dipping Tank for primer, Spray Booths for 
finishing cellulose, the conveyor system and, of 
course, Sprayf{Guns and Ancillary Equipment. 


AERASPRAY ASSOCIATED LIMITED 


Makers of Spray Guns; Air Compressors; Water Wash etc. Spray 
Booths ; Conveyors; Infra Red etc. Stoves; Automation Equipment 
82, VICTORIA STREET, LONDON, S.W.1. Phones : ABBey 5095-5096 
Head Works & Offices: Nechells, Birmingham, 7. Phones: EASt 167/-4 ete 
Representatives at Glasgow, throughout Britain and the world 
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Full ay 


VALVES 








H.P. ‘Fullway’ Valves are precision-engineered 
throughout for positive trouble-free opera- 


2 


tion, and cover a wide range of applications. << 








Outstanding Advantages include: 


Se Leak free from high pressure ae No lubrication required. 
to high vacuum. 


Made in Stainless Steel and 
@ Full flow, no pressure drop. other materials to suit 
specific requirements. 


@ Available for a great variety 
of liquids or gases at high or @ Stainless Steel Valves, either 


low pressure , screwed or flanged, are 
AVAILABLE 
@ Negligible maintenance. FROM STOCK 


in 4°, 1” and 2° dia. sizes. 


* No metallic contacts 
Write now for fully illustrated literature. 


HYDRAULICS & PNEUMATICS LTD. WULFRUNA WORKS, VILLIERS STREET, WOLVERHAMPTON. TEL: WOLVERHAMPTON 24456. 
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YOU'LL SEE 


DIESEL AND 
DIESEL-ELECTRIC 
CRANES 
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BETTER PERFORMANCE WITH AEI HEAT EXCHANGERS 


Drilling a condenser tubeplate 





In a specially-equipped AEI works high quality heat exchange equip- 
ment is built. Here, good design is put into action. 

The AEI Turbine-Generator Division’s Petershill Works, in Glasgow, Products inclu 
manufactures all types of heat exchange and auxiliary equipment 

including surface condensers up to the largest size yet envisaged. 


AEI experience and skill could solve your heat exchange problems. 


For further information write to the AEI Turbine-Generator Division 
at Trafford Park, Manchester 17, or to your local AEI office. 


ee ein, 
AH T Associated Electrical Industries Ltd. 


Turbine-Generator Division 


TRAFFORD PARK, MANCHESTER 17 
WORKS AT: MANCHESTER: RUGBY - GLASGOW - LARNE 
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